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CUTTING 
‘TORCHES. 


Try this torch on your toughest cutting 
job... you'll find it keeps a cool head .. . 
time tested Victor spiral mixer and gas 
proportioner assures safe, economical op- 
eration. 


Note clean lines ... try its comfortable bal- 
ance and hand-fitting handle . . . quality 
construction assures trouble-free perform- 
ance and ease of repair and replacement 
of damaged parts. 


Choice of Monel (MO) or bronze (ST) 
heads .. . four control lever positions to 
suit every operator preference and job 
need. Four lengths: 21”, 27”, 36” and 48”, 
available with 90°, 75°, 45° (ST Models 
only) or 180° angle heads. 


Why experiment? Ask your Victor dealer 
to demonstrate this field-tested, operator 
approved torch on your hottest, toughest 
cutting job. Call him NOW. 


FOUR LEVER POSITIONS 


For maximum efficiency 


Mode! ST 1000 or MO 1000 Model ST 1100 or MO 1100 and safety use genuine 


ISD Victor tips and parts. 
Medel ST 1200 or MO 1200 Medel ST 1200 er MO 1300 


Listed by Underwriters Loberotories, Inc, 


VicTOR EQUIPMENT COMPANY 


Mfrs. of welding & cutting equipment; hardfacing rods, blasting nozzles 


cobalt & tungsten castings; straightline and shape cutting mochines 


844 Folsom St., San Francisco 7 * 3821 Santa Fe Avenue, Los Angeles 58 


Mone! Head 
Cutting tips 

wp to 14” 
Stoo! Prohest Steel Tubes 

Gas Mixing Chamber 
| 
and 
Gas Proportioner 

“0” Ring Gland 
Durable Tube Connections Fett Sect 

for changing or replacing 
le Graduated 

| Low Flow 

Ball Point Vaives, 

a Compact Fluted Wheels, 
Packing Gland Full Flow 

| 

Hand-fitting Stainless Stee! 

Oval-shaped Control Lever 
Fluted Handle 

Forged Brass Replaceable 
a Valve Bodies Connections 

| 
29 for welding 


for every welding job Belting - 
there’s a dependable 


electrode. Send for 


Electric Driven Models D.C. Rectifier 


A Hobart Electric Driven Welder is 
QUALITY ready for action—it will 
give you broad welding ranges, faster 
and smoother welds. Over 25 built-in 
“extras” in each Hobart add up to 
years of trouble-free, top performance 
welding that lets you make money 
every step of the way. Choose from 
Hobart’s complete line. Select the one 
that best suits your work, whether it 
calls for production, maintenance, or 
repair. 


Gasoline Driven Models 


You can depend on every Hobart 
Gasoline Engine Driven Welder’s 
performance—especially where time 
determines your costs. That’s where 
a Hobart becomes your most valu- 
able tool. Hobart convenience fea- 
tures speed up work and cut costs by 
simplifying your operation. Mail the 
coupon below for complete details on 
the type of welder that most interests 
you. HOBART BROTHERS CoO., 
BOX WJ-66, Troy, Ohio, Ph. 21223. 


HOBART “One of the world’s largest builders of arc welding equipment” 


Electric Motor Drive + Gas Engine 
Drive + Engine Drive with Auxiliary 
Power + 0.C. Rectifiers + A.C. Trans 
formers + A.C. Power-AC. Weider 
Combination + 0.C. Generator Only for 
AC. Power—AC. Weider 
Combination Generator Only for Belting 
+ Fully Automatic Submerged Arc + 
Semi-automatic Welding Gas Migar< 
* Semi-automatic Submerged Arc + Seif 
Gas Engine Orive 
* Carbonair Cutting and Gouging 


HOBART 


samples today! 


a] BOX WJ66,TROY, OHIO 
Without obligation, please send me com- 
plete details on the type of welder I’ve 
indicated: 


Amp. Capacity) 


Name 
Address 


State 


LUVAOH 


1TH 


HOBART 
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quickly adjustable but 
entirely tamper proof 


Only an Allen wrench of 
proper size will adjust the 
pressure setting of these 
'self-reseating relief valves. 
They are tamper proof and 
cannot be made inoperative 
by unauthorized and inex- 
perienced individuals. 


safety — that’s their only business 
and, to be safe they must have the ability to stay safe... 


These two, self-reseating, safety valves fully 
protect both the first and second reduction 
stage of this regulator. The relief valves, 
both of identical design and construction and 


with interchangeable parts, are factory set to 


work at pressures slightly beyond proper 
working pressure maximum. Your repair 
man can reset them easily and absolutely re- 
liably—however, outsiders may not do so; 


that is important to you. 


a safety valve which can be tampered with is very dangerous indeed... 


a 40-page book — free of charge — offers 
you a wealth of regulator data; why not 
write for it TODAY. 


| NAL welding COMPONY... 218 sromont street san francisce 5 california 
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Welding Wire Wheels in 1926 & 


Helped MALLORY Learn Better Ways 
to Solve Your Welding Problems Today 


— YEARS AGO, a leading auto manufacturer 
(still a leader today) ran into a serious production 
bottleneck in resistance welding of wire wheels. The 
copper dies being used wore out so quickly that cost 

were too high, production too slow 

Elkonite 
promising for this application. It was tried and 


, a material developed by Mallory, looked 


the results were excellent. Die life increased tenfold 
And production was freed of stoppage troubles 

This development marked Mallory’s entry into the 
resistance welding field. It has been followed, in 
succeeding years, by a continuous stream of con- 
tributions to welding technology. These are some of 
the major milestones in Mallory progre 
Specialized alloys, like Elkaloy® A, Mallory 3, Mallory 22 
and many others, which provide a family of materials 
engineered for the specific needs of welding service 


Fluted electrodes, which greatly increase electrode life. 


In Canada, made and sold by Joh) Vatthey & 
Mallory, Lid., 110 Industry Street, Toront 5, Ontario 


For information on titanium developments, contact Mallory- 
Sharon Titenium Corp., Niles, Ohio. 
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Cold forming methods for producing bent electrodes with 
greater hardness and strength 

Special holder designs to meet the needs for higher pres 
sures for large welding machines, and low pressures for 
non-ferrous allo 

The knowledge gained during three decades of pio- 
neering activity and constant development stands 
ready to serve on your own resistance welding prob- 
lems. Write or call Mallory for a personal consultation 
by a Mallory welding engineer and see your local 
Mallory welding distributor for prompt delivery of 
the best in welding electrodes, holder eam welding 
wheels, forgings and supplie 


30 Years of Welding Progress 


MALLorY 


MALLORY & 
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X-RAY-QUALITY WELDS 


FASTER 
with UNIONMELT weELpinG 


Top-quality welds are a must to assure the are made in from one to three passes, 


welded range from '% to 3 in. in thickness, and welds 


life of parts subject to higl 
maximum service life of parts subject to high REDUCES GRINDING: 


pressure and temperature. Like many manufac- 
Since Uxtonmecr welding produces smooth, flat weld 


turers of pressure units, the Western Supply Com- 

on mae : beads, the need for grinding completed welds has 

pany, Tulsa, Oklahoma is using welding 
practically been eliminated—further reducing pro- 


to make \-ray-quality welds (in heat exchanger 
duction costs, 


shells) at new high speeds. LtonmMect welding is the fast, efficient method of 
fabricating metals thicker than 18 gage. UNtonmeni 
HIGH SPEED: 

welding makes possible increased fabricating speeds 
Unionment welding speeds average 15 to 19 in. per and lower production costs, Learn the details—call 
min.—this is as much as 75 per cent faster than your local Linpe Representative for more information 


welding methods previously used. The steel parts on Untonmect welding, and start saving today 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
BO East 42nd Street New York 17, N.Y. 

Offices in Other Principal Cities 


in Canada: LINDE AIR PRODUCTS COMPANY Trade-Mark 


Division of Union Carbide Canada Limited, Toronto 


“Linde” ond “Unionmelt” are registered trade marks of Union Carbide ond Carbon Corporation 
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<nocked down — but not out 


thanks to easy repair with Ni-Rod “55” 


A bumper is a lamppost’s worst enemy. 


In the last ten years motorists 
have knocked down between 50 
and 75 cast iron posts at Forest Hills 
Gardens, NX. 7, sometimes the same 
one several times, 

New lampposts run up quite a bill 
at about $500 each, So the company 
calls in General Welding Service, Elm- 
hurst, N. Y., to weld the posts back up. 
Often Forest Hills Gardens ¢ orpora- 
tion responsible for maintenance 
can't catch the guilty party. 

Repairs must be fast. Breaks are 
usually a foot or two above the ground, 
Jagged metal edges and bare live wires 
could be dangerous to the neighbor- 
hood children. 

Repairs are fast with easy-to- 
handle NI-ROD electrodes. 
Usually General Welding has a weldor 
on the spot within thirty minutes... 
and he completes the repair within two 
or three hours. 


The average cost is under $50. The 
saving to the company — thousands of 


dollars over the years! 


Where to use Ni-Rod and 
Ni-Rod ‘'55"’ electrodes 


General Welding repaired this bumper 
crop of lampposts with NI-ROD® elee- 
trodes until 195] NLROD 


ur 


55” electrode was introduced. 


when the 


and fast 
NLROD 


purpose 


Though there is no hard 
rule, weldors usually choose 
their 


welding cast iron... 


electrodes as general 
electrode for 
particularly where thin sections are 
involved or machinability is impor- 
tant. They prefer NI-ROD “55” elee- 
trodes for welding heavy sections, high 


*Hegistered Trademark 


Anco, Welding Products 


ductile iron. Ni- 
high nickel alloy cast iron, 


phosphe rus irons, 
Resist* 
high-strength cast irons, or for joining 
these irons to other metals 


But here’s proof that both clee- 
trodes give sound, strong, ductile 
welds. Of all the lampposts that have 
heen knoe ked down again and ayoiin 
not one has broken at the weld. 


Send for Inco’s new booklet, 
Handy Guide to Welding Cast Lrons.” 
Gives tips on weld preparation, tech 
nique, getting maximum machinability 
... contains illustrated stories of suc- 
cessful welding. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 
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A SERVICE ORGANIZATION 


\s incoming President of the AMeRIcCAN WELDING Soctrery, 
I wish to express to its 11,000 members the deep honor and re- 
sponsibility that I feel. I assure them that I will do all in my power 
to direct the affairs of the Socrery in a manner bringing credit to 
it and to our profession. 

Many problems will face us during the coming year. Only a 
few can be mentioned here 

The decision to “go out on our own ’ by consolidating our 
national meetings and our all-welding exposition into a single 
annual convention, is unquestionably one of the best moves we 
have made to date. Geographically, it gives us a much needed 
flexibility in the choice of convention site Welding, an always 
lusty vouth, has now come of age ; 

The problem of headquarters housing, how to get more room, 
and how to provide urgently needed facilities for greater efficiency, 
Is one requiring early correction 

There are other questions that will also demand attention 
for instance, the part that the Sociery should play in the knotty 
problem of certification of welders but there is one point which, 
in my estimation, is of paramount importance. We must never 
lose sight of the facet that our Soctery is primarily a service organiza- 
tion Qur services go to group whose interests are, sometimes, 
widely divergent. We must be of ever expanding service to the 
welder in the shop, to the aspiring student, to the welding engineer, 
to the design engineer, and to industrial management. We must 
help and urge engineering schools to recognize welding as a dis- 
tinet and important field 

Yes, AWS is truly a service organization. It provides a direct 
and ever existing line for communication, contact and interchange 
of ideas between the Socrery members and its seetion officers, 
its district directors and its board of director This path is 
straight and short im either direction 

the members of this big Soctery of our move in our 
chosen direction, we will be doing more than serving our Socrery 
or even ourselves We will be making a profoundly important 
contribution to the welfare of our Nation 


John J. Chyle 
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Who’s Who? 


The Who's Who in Welding* 


read The Welding Journal. 


The Journal ts required reading 


for more than 44,000 potential 


buyers—key men in their 


respective fields, representing 


the largest concentration of 


purchasing power in the 


metal fabricating world. 


* These are the people who buy and influence 
buying of welded products. 
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Operator making short, high-speed submerged-arc welds in joining two stampings to form 
automotive shock-absorber brackets 


A SELECTION GUIDE FOR METHODS 
OF SUBMERGED-ARC WELDING 


BY ROBERT A. WILSON 


julhor reviews reasons for choice of different type 
of automatic submerged-arc welding and describes the chief 
advantages of the different processes and equipment now 


available which have been responsible for us success 


Process Selection odd shapes that would require extremely complicated 


jelore attempting to sé lect a particular method of ixturing can b en from Pig. 1, the deposition 


submerged-are welding for a given application, the first rates of the fa mind electrodes may be higher than 


decision must be: is the job adapted to automatic weld the automatic prov at currents under 400 amp. 


ing, or should it be done with semiautomatic or hand Semiautomatic welding | a” nay be a more prac- 


welding? for medium production runs where there is 

Hand welding should be carefully considered for non considerable footage of welding, either in long welds or 
repetitive or low-production jobs, for small welds ot repetitive short wel is used on applications where 
more penetratio required than can be obtained 
Robert A. Wilecn through hand mg. Manual guiding and simple 
fa Cleveland. OF low-cost fixturing perm ts use on irregular shapes 


ort ented at Nat ‘ leeting | 4 
Paper pres ind on work tha 1 large to be positioned under an 


| 


£4 


automatic head, such as heavy presses, dam gates, etc. 
Fully automatic welding. Where the volume of weld- 
ing warrants fixturing for the fully automatic operation, 
and where fit-up and shape of parts are satisfactory, it 
is possible to take advantage of high-speed, high-quality 
fully automatic, reliable welding at a great reduction 
in labor cost. Factors that must be considered in 
selection of the best process are shown in Fig. 3 


Type of Current 
Once automatic welding is decided upon, the next 


logical step is to choose between a-c or d-c welding 


AC Welding 


The choice of ac usually hinges upon the presence 


PER MINUTE 
6 
} 
lower values 
20} @ larger 
y 
The shiest ator 
w 
90 
a 
40 
ne AS ore 
4 ‘ wrert 
¢ range for inde 
arge to sma 
ie 


AMPEQES 


Fig. | Approximate deposition rate of submerged-arc 
processes on mild steel 


- 


Small production 

runs-not enough 
to setup automatic 


Fit-up too poor 


7 Short welds 
“Any large weldment 
too difficult to position 


underan automatic 


Fig. 2 When to use semiautomatic equipment 
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of arc blow (Fig. 4). Ae minimizes are blow, although 
it does not eliminate it. Magnetic influence on the 
arc may be due to the shape of the workpiece and path 
of the ground circuit or due to the proximity of another 
are (as in tandem-are welding). The effect of arc blow 
is increased at high currents; therefore, ac may be 
worth considering for very large welds, especially when 
short in length. 

Since, however, de usually produces better bead 
shape and uniformity on high-speed welds, the general 
approach should be to try de and to make certain that 
fixtures are properly constructed to eliminate un 
necessary arc blow. Are-length control has always 
been a little more difficult and less sensitive with ac 


HAND AUTOMATIC SEMI 
WELDING AUTOMATIC 


AC DC ? 


SINGLE «a 
MULTIPLE ARCS ? 


POWER 
SOURCE ? 


SPECIAL 
APPLICATION ? 


Fig. 3 Factors to be considered in choosing proper sub- 
merged-arc process 


AC Single Arc 


Use where arc 


Heavy plug welds- 
blowcan not 
be ot herwise chain ete 
eliminated 
Short welds ~ | Inside weld on 
where grounds smal! diameter 
area problem heavy tubes 


Multiple Arcs 
At least one arc should be AC to 
control arc blow 


~ “High speed continuous 
welding- 
Two arcs spaced less pipe 
than 4° to reduce porosity“ 


Fig. 4 When to use a-c single arc and multiple arcs 
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TYPE oF 
CONTROL ? 
LA Compoundcurves 

J or odd sha 
} or shapes 
K : 
for full | 
4 automatic 
j ‘ 


than with de The control of the ar i welding better: d-c ar ng an be maintained more ac- 
has heen improved by the recent development vhich curately lig 


uses a control exciter in the are circuit re piacing the 
reterres vhere accurate are 
resistance formerly used to regulate the arc ength | real het ist ind accurate art 
This tends to eliminate the Variations in electrode tee ad ne Mporan High production on 
due to changes in load on the feed motor i | r tor skip welds, ete.) (I ig. 6 
is ferred clo ede 
Ac is usualls preferred pl Dei preter where e are control is needed 
I'wo ares in close proximity (say, les than 4 u = igt peed heet-metal we iding 
are allected by each other's 1 netic field | is prelerred vhere difficult eontours are to 
be followed a ‘ 7 
polarity d-c ares flare together while unlike polari peed (Fig. 7). 
il iwiest Co olle 
ties flare apart If one i and one d- Bead nape } ae ntrolled with de | } 
metal ition rates are aine 
are used with Scott-connected transformers, this — | rates are obtained 
b ae ome re 
ol the ares can be controlled and directed so that : ; - where between 
are blow and jagying ol the are at high peed tose to de \T) 
depos ti 
countel iceted 


DC Welding rive mi i penetration; ac is in 


These general statements can be made of s ( betwee 


d welding In Comparison to velding d weldu 


Multiple Arcs 


he use of multiple arcs can increase melt-off rates 


is more versatile than ac with more control over bead 
shape, penetration and speed; d-c are starting is much 
and direc the ur ow with a orresponding increase 
in speeds he use of two arcs also slows the rate of 
L . , Highest speed sheet freezing and reduces the trapping of gas (porosity) in 
metal welds-startand the weld The use of Scott-connected transformers on 
y stop on zac h piece two a-c ares allows considerable control over the diree- 

All welds where good 
arc striking is “Skip welds 
required ares Is usuA hen a-c and d-c ares are 
«Short welds combined, but thes ontrol over the direction 


‘ 
Hot' starts“ @ 
OX O Round-about welds where 
d smaliest molten poo!) is 
required 


tion ol ‘ t are Che amount of blow at 


Best control over bea 
shape, penetration, build up, v 
and burn thru | -Pantograph quiding 


Contour welding-- @ esp. on edge welds 
(vertical & flat planes)---orany non-repetive welds 


fig. 5 When to use single arc d-c welding 


Fig. 7 Welds on this tractor draw bar beam follow com- 
pound curves 


High deposit iondve 
to small electrodes 


50% more speed at highcurrents 


on heavy fillets 
Arcs in tandem 


or any weld with wide Vees». 


= A 


4 
/ 


> 
Wide flat beads with less 
burnthru | 
Arcs side I 1 Wide ga ps with backing 
by side 
az ™ 


Fast build-up for 
surfacing with litti¢ 
admixture (electrode (-) negative) 


r 


Fig. 6 High-speed, short welds made on automotive 
generator mounting bracket Fig. 8 When to use twin-arc d-c welding 
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Fig. 9 Twin arc used for downhand fillet welding girder 
flange to web 


ARC YOUTAGE CONTROL - RETRACT SIART.IS BEST FOR: 
@ MOST SENSITIVE NTROL ESPECIALLY AT HIGH SPEEDS AND 
ON ANY W CURRENT DENSITY WELDS 
bp BESTARC STRIKING- START ANO STOP NX 


ONEACH PIECE WITHOUT RUNOFF TABS ‘a } 
4 
{ | STARTING WITH WORK 


STATIONARY ELECTRODE 
IN CONTACT WITH WORK 
QUICK CHANGES IN ONT 
VOL TAGE WT tac NE TION ONLY 
@ CHEAPEST INSTA ATION ‘ 
b USED WITH GAS ENGINE WELDER FOR FIELD WORK 
SIMPLEST FOR A we | ae 


3 CURRENT CONTROL (MODIFI ONSTANT POTENTIAL) PLUS 
RETRACT AND VOLTAGE WTAOL FOR 
a VERY SHORT AGC MUST BE HELD WITHOUT ELECTRODE STICKING 
18 GA OTHER LOW VOLTAGE 
APP AT WS 


b WANT LEAST TENDENCY TO MELT INTO BACK UP BAR By 


DIVING THRU WIDE GAPS 
“WOT STARTS ARE REQUIRED(WORK OR ELECTRODE MOVING BEFORE 
CONTACT 


Fig. 10 Types of control 


of blow. When three ares are used, de-ac-ac is the 
customary combination, 

Twin are de (two electrodes fed through same jaws 
from one power source, Fig. 8) utilizes a very high depo- 
sition rate to gain speed on welds where “‘fill-in’’ is a 
major consideration such as large flat position fillets 
(Fig. 9) and wide vee joints, etc. The two ares “pull” 
together giving back blow at front are and forward blow 
at trailing are. This relationship cannot be varied 
This is the simplest and cheapest form of multiple-are 
welding. ‘Twin-are welding, where it can be applied, 
usually results in about a 50°) speed increase over single 


W ilson—Submerged-Arc Welding 


Tandem arcs (two or more electrodes each with its own 
separately-controlled power source) have a speed advan 
tage on both “fill-in” welds and square-edge butt welds 
While tandem-are welding is the ultimate in speed, the 
complications of setting the proper procedure on multi 
ple separate ares with all the possible variables of volt 
age, current, spacing, electrode size, ete., make this 
process suitable mainly for long runs of identical joints, 
such as, continuous pipe mills, railroad car welding, 
or very large welds, etc. On heavy plate, at least one 
are is usually ac, while on light-gage welding, de may 
be used in plants where input line voltage varies, since 
d-c motor generators are not affected by input voltage 
variations, which, in turn, can vary welding current 
Two tandem ares usually increase speeds up to 100°, 
over single are Three ares will add another 50°, or 


Type of Control 

The method of arce-length control by voltage or cur 
rent can have considerable bearing on the success of any 
application Arc-length control has two functions 
It should back up the electrode at the instant of ar: 
striking to establish the are without having the electrode 
“freeze’”’ to the work. Once the are is established, it 
should maintain the correct are length even though there 
are sudden variations in the distance from the jaws to 
the work 

Are striking is the more critical of the two require 
ments. Good are striking requires the best arc-control 
system available, while almost any type of control may 
be adequate to maintain the proper are length as long as 
no radical changes in contour are encountered (Fig. LO 

One method of arc-voltage control backs up the elec 
trode to start. This is the best method for standing 
starts and low-current welding, especially at high speeds 
This method regulates the speed of the electrode feed 
and can actually stop or reverse electrode feed if sudden 
changes in the contour of the joint require it. This 
method is recommended for any job where close control 
of bead shape is essential. 

The second choice is are-voltage control without the 
ability to back up. Are-voltage control may be set up 
to govern are length by controlling the feed in one direc- 
tion only. This arrangement has the electrode feed 


VARIABLE VOLTAGE] PLUS |, CHARACTERISTICS BEST SUITED FOR HiGH 
ANO CURRENT (OC) | CONTROL EACITER SPEED STAATS STOPS 
Me SET 


2 UNIFORM BEAD SHAPE NOT AFFECTED 
WITH LINE VOLTAGE FLUCTUATIONS 
3. STEEP OR FLAT VOLT-AMP CURVE 
WITHOUT i. OWER INITIAL COST 
CONTROL EXCITER! > USED WITH GAS ENGINE WELDER 
FOR FIELD wWoRK 


MODIFIED CONSTANT | PLUS | WHERE SHORT AAC LENGTH BE 
POTENTIAL (Dc) | CONTROL EXCITER HELO (FLAT VOLT-AMP CURVE) 

Me 2. HOT START AND SKIP WELO® 


3 UNIFORM BEAD SHAPE NOT AFFECTED 
WITH UNE VOLTAGE FLUCTUATIONS 


Fig. 11 Submerged-arc power sources 
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motor armature connected across the ar his is 
satisfactory for high-current density welding and whers 
repetitive starting Is no problem Chis is the simplest 
and cheapest method, but does not have the sensitivity 
required for some jobs 

Current control is a method that depends on high 
short-circuit current characteristics to keep the are 


length constant If the are length becomes shorter than 


desired, the current increases infinitely to melt the 


electrode more rapidly and bring the are ength back to 
equilibrium his method uses a constant-potentia 
power source and may use constant wire feed speed 
or to make it more sensitive, a modified constant poten 
tial can be used in conjunction with ar iteve contro 


In order to get good starting, the electrode muat be able 


to back up to establish the are 


Power Sources 
W hereas the choice ol powell tor ha 
been between a d-« variable voltage yenerator or al i 


transtormer! recently both constant potential gel 


ators and d-c rectifiers have been used for pecial 
applications More experience is needed, however, to 
establish precisely vhere these types of power mires 


are best suited 

The decision is complicated by the fact that, for a 
particular application the best type of d-« power sources 
for one make of automatic head may not necessarily be 
best for another make Heads with poor voltage con 
trol may he improved if the application permits using a 
constant potential powers yurce and a constant wire feed 
Ss] eed On the other hand, a head designed to give full 
voltage control with a variable voltage power source vill 
usually give better performance than with constant 
wire speed on any application with irregular contour 
or requiring fast, accurate are striking. For this reason 
many applications where constant potential power | 
being used or considered, could probably be best accom 
plished with variable-voltage controlled heads and gen 
erators 

Another factor that must be considered in selecting 
power sources is the available power lines and then 
voltage regulation Motor generator output does not 
vary with input voltage and, therefore, bead shap 
and penetration are not influenced by input voltags 
re used i“ 


variations. This is not true when rectifiers a 


a source of d-c powel This must also be considered in 
certaim high speed, tande menre we lding application 
where ac or rectifiers are not satisfactory because varia 
tion of input line voltage causes output current varia 
tions whi h change bn ad shape pe etration and burn 


through 


Types of Power Sources 

(| Variable-V oltage Generator Plus Control Exciter 
The variable voltage motor generator (Fig. 11) is the 
type most widely used for d-c welding The finest and 
most sensitive control of arc length is achieved with thi 
type generator using a control exciter that provides 
a voltage opposing the are voltage. The difference be 


tween the “TWO voltages controls the speed ol the eller 


hi ilson 
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electrode is in contact with the 


trode feed motor, maintaining a constant are length. 
This method also provides the best are striking for 
standing starts on high-speed applications because it 
automatically backs up the electrode for the work, 
helping establish the are without the use of reversing 
relays 

Vuriable- Voltage Generator Without Control Ex- 


ciler In field work where gas-cngine welders are used, no 


source of three-phase power may be available to operate 
the control exciter Under these conditions, a variable 
voltage generator can be used with the electrode feed 
motor (shunt motor preferred vith the armature across 


the are Chis is the most elementary form of good d-c 


arce-length control and, while the iriable voltage con 
trol with control exciter is always a pre ferred method, 
the simple series control can be used on many applica 
tions if the current density on the electrode is fairly high 

\ recent improveme nt over one-dire tional series Con 
trol is the new “bias” type control which actually con 
trols the wire feed in both direction Chis control does 
not use a control exciter to retract the electrode but ob 
tains a back-up voltage through a bias circuit from the 
125-v field exciter to obtain are-le ngth control and are 
striking very close to that obtained by the use of the 
control exciter 

For low-current applications the open-circuit voltage 
control can be set for a flat volt-ampere characteristic 
and practically all the benefits of constant potential 
generators can be duplicated 

3 Constant-Potential Generator \ constant-po 


tential generator is a flat compounded generator that 


holds voltage practically constant regardless of the cur- 
rent used When straight constant potential Is used, 
the wire-feed motor is usually set at a constant speed, 
the current being controlled by the speed of the electrode 
feed. The are length is controlled by instantaneous 
current fluctuations rather than vollage. As the are 
length is shortened for any reason, the current auto- 
matically and rapidly increases until the increased melt- 
off lengthens the are back to the original length. On 
applications where a very short are length must be held, 
this is an advantage since the tremendous increase in 
current as the are length approaches a short circuit 
keeps the electrode from sticking. ‘This is an advantage 
for very light-gage welding, such as 18-gage material, 
where the are voltage may be as low as 22 \ 

Qn heavier material (16 gage and up) there is no 
noticeable advantage to the principle of varying the cur- 
rent to maintain the are length, and thereare times when, 
at low-current densities, the transfer of metal in large 
drops is enough to cause large and unwanted variations 
in current which tend to make it difficult to get a uni- 
form weld Where high currents can be used on small 
electrodes, this type of control ufficient and it will 
actually smooth out the operation of some heads that 
do not have inherently good are control 
his type ol generator | ul making 
“hot” starts, full current being applied to the electrode 
before it touches the work For “cold tarts where the 


vork before the current 


Fig. 12 Setup for ‘'skip'’ welding starter ring gear to 


flywheel stamping 
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Fig. 13 Submerged-arc power sources 
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Fig. 14 When to use three o'clock welding 
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Wilson 


is applied, the variable-voltage generator is usually 
preferred, 

(4) Modified Constant-Current Generator. To ob- 
tain the benefits of constant-potential welding and still 
retain the better are striking, it is possible to make a 
modified constant-potential generator with more drop 
in the volt-ampere curve. The voltage control can then 
be combined with the ability for the current to have 
greater variations to meet the need for suddenly in- 
creased or decreased melt-off in maintaining the proper 
are length under rapidly changing conditions 

The ideal generator would have an arrangement 
allowing a choice of volt-ampere characteristics that 
could be determined by the application at hand. To 
do this, the control exciter would be used in conjunction 
with the modified constant-potential generator and 
voltage control would predominate over current control 
although both would be in effect. Constant wire feed 
would be used with this generator only for the very spe- 
cial applications where straight constant-potential weld 
ing is proved best 

When constant wire feed is used, it is best to use a 
separate control exciter as a variable-voltage power 
source to provide current for the wire feed motor arma- 
ture, thus avoiding the inadvertent changes in speed 
caused by varying torque when a resistance control is 
used in the armature circuit, 

The modified constant-potential generator used with 

line contactor can be used to advantage in makine 
“hot starts” and “skip” welds (Fig. 12) where are stzik- 
ing while in motion is a requirement. The high surge 
of current prevents the electrode from sticking to the 
work by blasting the end off the electrode tipon contact 
with the work. (When the work and electrode are 
stationary, this sudden surge of current tends to resist- 
ance weld the end of the electrode to the work and, for 
this reason, variable-voltage generators are generally 
used for standing starts. ) 

(5) A’ Transformers. A-c welding is done with a 
transformer-type welder (Fig. 13) and the only special 
features required are adequate continuous current 
capacity and some means of remote control of the cur- 
rent at the welding station. When using ac for 
tandem-are welding, there are several possible ways in 
which the transformérs can be connected to arrive at the 
tandem-are currents from a three-phase input line: (a) 
closed Delta, (b) open Delta, (c) Scott connected. In 
order to control the bead shape at high speeds 
it is necessary to have control over the magnetic 
are blow that is present when two ares are close to- 
gether. Forward magnetic blow can be used to govern 
bead shape and to reduce undercutting. Some means 
of choosing the right balance between back blow 
and forward blow must be available. Control of the 
are blow is governed by the phase sequence and phase 
angle of the currents of the two ares. The simplest 
way to connect two a-c welders for tandem-are welding 
is with the Scott connection (using the other connections 
requires three transformers or two transformers and a 
large ground reactor). When using the Scott connec- 
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Fig. 15 Three 
o'clock welding of 
automobile 
frames. Welds 
cre made simul- 
taneously from 
both sides 


Clarnp 


Wire feed motor 
and gear box 


Location of tracer 


Rai/ gector 


tion, special taps on the secondaries should be available 
to balance the voltages and to facilitate picking the 
proper phase angle 

(6) DC Rectifiers. While hand-welding rectifier 
are becoming increasingly popular because of low-noise 
level and no moving parts, they are handicapped for 
automatic use by being subject to changes in output 
When this diffi 


culty is elimin ited and the prope r volt Lnpere harac ter 


whenever input line voltage changes 


istics are developed, they can be used in much the 
Same mnnner &s d ¢ motor generators vith the excep 
tion that secondary hne contactors are required to make 
and break the weiding current. This is a handicap on 


some arc-striking appli ations 


Special Applications 
Three O'Clock Welding 

This is the name given to horizontal welds with the 
workpiece approximately in the vertical plane (Fig. 14 
When making a weld on both sides of the plate, one eler 
trode comes in at, roughly, the 3 o’clock position, and 
the other, at 9 o’clock (Pig. 15 This departure from 


the norma! practice ol welding down hand permits we lds 
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Fig. 16 Bottom stamping is welded to body of rectangular 


can in the three o'clock position 
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MILD-STEEL ELECTRODES FOR GAS 
METAL-ARC WELDING IN CARBON DIOXIDE 


Investigation shows that killed and 
semtkilled steel produce higher quality 
welds than rimmed steel using both 


carbon dioxide and argon-orygen gases 


BY JULIAN D. CAREY AND ROBERT D. MANN 


The welding of mild steel is one of the most promising 
fields of application for the consumable-electrode gas- 
shielded process. To properly utilize this process, as 
with other welding processes, it is of major importance 
to use the proper combination of electrode and base 
metal 

\ project was undertaken to determine the best 
performing mild-steel electrode analysis for use with 


(1) 100% carbon dioxide, and (2) 5° oxygen, balance 


argon-shielding gases. This analysis would then be- 
come a basis for selecting a standard mild-steel welding 
electrode 

To obtain this data, it was necessary to know 
whether some electrodes would be less critical than 
others with regard to settings of wire feed speed, are 
length, mechanical properties, plus a measure of their 
performance on the three basic grades of mild steel; 
i.e., rimmed, semikilled, and killed, 


Six Widely Used Electrodes Tested 


Six of the most widely used commercially available 
electrodes were selected for testing All were ! w in 
diam and were spooled for this process. The equip- 
ment used to make the test welds is shown in Fig. | 
This setup permitted us to maintain a close control 
over such welding variables as are length, current, 
travel speed, wire feed and torch position. 

Commercial grades of steel plate were purchased 
from the mill for all tests and, to maintain uniformity, 
all plate WiLs low carbon, hot rolled, pickled, and oiled 
Three grades (rimmed, semikilled and killed) were 
used, ‘Table | shows the analysis of this steel. 


Julian D, Carey and Robert D. Mann are associated with General Electrix 
Co, York, Pa 
Paper presented at AWS 1055 National Fall Meeting in Philadelphia, Pa., 
October 17 21 
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Fig. | Equipment used to make test welds 


Table 1—Chemical Analysis of Rimmed, Semikilled and 
Killed Steel Used for Electrode Evaluation 


Type of steel plate 
Semikilled, % Killed, & 


Element Rimmed, % / 
Carbon 0 05 0 O8 26 
Manganese 0.351 0 35 Oo 
Silicon Nil 0 O07 22 
Phosphorus 0 006 0 007 O15 
Sulfur 0 O10 0 O15 023 


Battery of 11 Tests Conducted 


Each electrode was evaluated in the same manner 
First, a series of beads were welded on '/y-in. plate 
These were cross sectioned and examined for penetra- 
tion, porosity, contour, and surface condition In 
addition, they were examined radiographically and, 
where carbon dioxide was used, the degree of spatter 


was noted. 
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Butt welds were made on '/,-in. plate with and with- 


out edge preparation. These were examined radio 
graphically for porosity. Tensile tests were then made 
on welds which did not show excessive porosity 

All-weld-metal] test specimens were prepared to 
evaluate the mechanical properties of the electrodes 
This test was considered valuable since it showed the 
transfer efficiency of the elements, the effect of multi 
Pass welding, and the true mechanical properties ol the 
deposited metal 

Free bend tests were made on '/y-in. butt welds 
These were given the bend test to measure the relative 
performance in bending of deposits made with th 
various electrodes rhe results of this test are shown 
in Table 2 

Figure 2 shows a typical photomacrograph of a car 
bon dioxide butt weld, showing also a microhardness 
This method of hard 


ness testing was used to determine the hardness gra 


traverse through the weld zone 


dient from the base metal into the weld metal It 
was felt that any increase in hardness, due to carbon 
pick-up (Table 3) when using carbon dioxide, would be 
observed. Figures 3 and 4 show curves plotted from 
microhardness measurements taken through carbon 
dioxide and argon-oxygen butt welds 

Microscopic examinations were made on jomts 
welded with the various electrodes No appreciable 
difference in microstructure was detected between the 
various electrode deposits when welded with the same 
gas It was noted, however, that the bead contour 
of welds made with carbon dioxide differed from those 
made with argon-oxygen. The carbon-dioxide shielded 
weld had a wide penetrating pattern compared to the 
finger-like penetration of an argon-oxygen shielded 
weld 


Fig. 2. Macrophotograph of butt weld made with 100% 
CO’ gas showing microhardness traverse 


All wires produced yind beads on rimmed, semi 
killed and killed plat ing both gases The high 
silicon wire produced excessive slag with both gases and 
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Table 2—Free Bend Tests on Rimmed Steel 


100%, Cart lioxide “> Argon-oxrygen, 
% na Elongation at 
Electrode weld face 

\ 
B o4 
| 
( 
i] 
24 55 
0 15 
‘0 
5 
| 


Table 3—Carbon Transfer of Electrodes Using 100% 
Carbon Dioxide and 5% Argon-Oxygen Gas 


Wire (arbon dioriue irgon-orygen 
Klectrode analysis, % le po ile poait, % 

\ 0.18 0 10 
B 0.18 
0.12 0. 12 0 11 
0 06 0 
0.05 009 0.05 
| 0 09 0.12 0.10 

* This electrode did not produce a satisfactory all-weld- 


metal deposit 


MICROHARDNESS MEASUREMENTS 
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Fig. 3. Microhardness traverse of 100% CO® butt weld 


MICROHARONESS MEASUREMENTS 
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Fig. 4 Microhardness traverse of 5% argon-oxygen butt 
weld 
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Toble 4—Comparison of All-Weld-Metal Mechanical Properties Using 100% Carbon Dioxide and 5% Argon-Oxygen 
Shielding Gas 


Commercial Ultimate tensile Yield Elongation, 
electrode strength, pat strength, psi % in 
alloy 100%, CO" 5% Argon-oxrygen 100% CO* 5% Argon-orygen 100% CO* 5% Argon-orygen 
A 82,700 75,400 69 , 400 62,800 5 
76,200 62,925 
BO, 100 77,900 66 , 900 67,300 
D 104, 100 83, 500 80, 400 70, 300 
DAK) 82,750 73,900 72,600 
86, 000 77,700 73,000 67,200 
81,490 74,600 70, 900 63,000 
O00 69 , 420 


* All-weld-metal deposit too porous to obtain acceptable test bar. 


ELECTRODE | 
E 


42% SI. 


RADIOGRAPHS OF I/4 IN. BUTT WELDS SHOWING 


THE DIFFERENCE IN SPATTER BETWEEN 1.39 % 
SILICON AND 42% SILICON ELECTRODES USING 


CARBON DIOXIDE GAS. 


Fig. 5 Radiograph showing the increase in spatter with a high-silicon wire 


excessive spatter with carbon dioxide. Figure 5, a weld-metal strength. 
radiograph, shows the difference in spatter between one The mechanical properties obtained from ai! weld 
of the better electrodes and the high-silicon electrode. metal tension tests (Table 4) showed that a wide vari- 
Radiographs of the butt welds on '/4-in. plate showed ation in properties exists between electrodes and be- 
an appreciable difference in porosity between the elec- tween shielding gases used. Note the difference in 
trodes, When these welds were tested in tension, all elongation for weldments made using carbon dioxide. 
breaks occurred outside of the weld, as shown in Fig. 6. Electrodes A, B and D were very low. Sample B 
This was considered normal since the higher silicon and consistently produced welds too porous to permit the 
manganese content of the deposited metal produces machining of a test bar. Sample C, while having good 
strengths greater than the base material, In addition, mechanical properties, would not consistently produce 
any carbon pick-up from carbon dioxide would increase porosity-free welds. 
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Two Electrodes Out of Six Pass Tests 

This test narrowed the range of acceptable electrodes 
to E and F. It was noted that reasonably good welds 
were produced with all electrodes when argon-oxygen 
was used. 

The analysis of the two electrodes (E and F) which 
performed well on both carbon dioxide and argon- 
oxygen was studied (Table 5). A wide variation in 
manganese content was noted (1.23% for E and 0.88% 
for F Both alloys had carbon lower than 10° 

The silicon was close, being 0.42% for E and 0.36°7 
for F, and the aluminum ranged from 0.02°% to 0.01°; 


Table 5—Chemical Composition of Electrode Alloys 
Evaluated 


Electrode Values 
alloy Carbon Manganese Silicon { 
O11 0.94 
B 0.18 1.15 
0.12 1.07 
D 0.06 004 
0.05 1.23 fitanium 
low 


0.09 0 88 


Since the two most satisfac tory electrodes did not 
vary drastically in chemical composition from the 
others, it was felt that the steel making practice played 
an important role in determining ultimate performance 
To date, no electrode surface chemistry study has been 
conducted. It is believed that surface films remaining 
from drawing lubricants play an important role in 


electrode performance and weld quality 


Excessive Arc Length Produces Porous Welds 

During the investigation, another important fact 
was noted when carbon dioxide gas was used \!] 
electrodes produced porous welds when the are voltage 
measured at the torch, was increased above 32 \ Thi 
voltage produced an are length '/, in. above the surface 
of the base metal. Figure 7 shows three X-rays that 
will demonstrate this Although one-sixteenth inch 
electrodes were used in this test, it is felt that the 
relation of are voltage to porosity could change for 
other electrode sizes In general, the are length at 
32 are volts is considered too long for high-qualits 
spatter-iree welding Most carbon dioxide welding 
with s-in. diam electrodes is conducted using lower 
are voltages 

This investigation showed that killed and semikilled 
steel produced higher quality welds than rimmed stee! 
using both gases. Carbon-dioxide shielding produced 
higher quality welds on rimmed steel than argon 


oxygen 


Since only two of the six electrodes tested were 


satisfactory for use with both carbon dioxide and argon 
oxygen, it is felt that a great need exists for deyclop 
ment in the field of mild-steel consumable electrodes 
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i/4 INCH TENSILE 


TEST SPECIMENS 


SHOWING FRACTURES IN BASE METAL 


Fig. 6 Tensile test specimens showing the fracture outside 


of weld zone 


ARC VOLTS 


RADIOGRAPHS OF BEADS ON i/4 IN. PLATE 
S Y ENCOUNTERED WHEN 
THE ARC VOLTAGE EXCEEDS 32 VOLTS USING 


+ 


SHOWING THE POROSI 


IN. DIAMET 


Fig. 7 Radiograph showing the 
higher arc voltages 
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Fig. | One of the 50-cwt half shoes for the 12-ton steel shaft nearing completion. Note the tee bars tack welded to open 
ends to prevent undue distortion during welding and heat treatment 


HOW TO RECLAIM PLANT AND MACHINERY 
BY PRACTICAL WELDING APPLICATIONS 


Oxryacelylene, metal-are and carbon-are welding processes used to make many of the 


difficull repairs required by typical maintenance and reclamation applications 


BY G. GORDON MUSTED 


ABSTRACT. This paper presents some typical examples of 
maintenance and reclamation problems, and explains how to do 
this class of repair work, especially heavy sections, It shows how 
these were made good and safe for further service thus preventing 
“bottlenecks’’ in production, and thereby increasing productivity 
at lower cost by use of practical welding applications by the use 
of (1) oxyacetylene welding and cutting, (2) electric metal-are 


welding and (3) the carbon-are process 


G. Gordon Musted is Welding and Consultant, Sheldon, Birming 
ham 26, Warwickshire, bngland 

Paper presented at the 1956 AWS National Spring Meeting, Buffalo, N. ¥ 
May 


Introduction 
The work deseribed in this paper shows how economy 
by efficient maintenance bears a direct relation to in- 
creased production and, when the work is carefully 
planned, welding offers many opportunities because of 
its practical application to existing structures 

Many failures of plant and machines are directly 
attributable to inadequate maintenance. Thus cracked 
foundations or loose fixing bolts are a common cause, 


and it is necessary to have these defects rectified before 
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the question of the repair can be considered orthodox full-fusion ga rare weld it is only recom x 
In planning the repair to be carried out, it ts 1 mended when a tf preheat is not p le, or when the 
portant to ascertain the type of material involved, be cost of dismantling d re-assembly would make such st 
cause this will indicate whether or not the repair can be repairs uneconon ; 
successfully carried out by welding \ knowledge of Che variety of conditio uid the nature of repairs ye 

the materia! composition will indicat the welding tech ire so great, that it ry ible to tor llate any hard 
nique to be employed ind the heat treatment required ind fast rules or methods to be used for reclamation and 
This paper covers three groups of repair which may be repair welding 
summarized as follow However. an eff has bee! ide in this paper to 
of nection how how practica app itions were SUCCESS 
. : a fully employed to reclaim defective part 
Preventive maintenance by hard surfacn 
(3) Reelamations by “make do and mend repan Twelve-Ton Steel Shaft Reclaimed to Service 
The first group rete! to heavy section uch as steel Loose fixing bolt 0 ting two halt shoes, each 
shafts and drop hammer frame s which can be reclaimed weighing 50 ewt bused exc urface wear to such an 
by simple economical method using a slightly dif extent that product is stopped in the middle of an 
ferent welding technique important contract. New parts were unobtainable 
The second group involves preve ntive mamtenance qui kly enough to get tl rolling machine back agin 
by hard surfacing new parts subject to excess wear o1 in service to complete a large export order 
corrosion. before they go into service It was decided to build up the worn surface on all the : 
The third group includes many cast-iron parts col cams with an over ing weld deposit in. in thiek : 
sidered bevond repall by welding which can be re ness, to allow for machi ing to the fim hed dimensions : 
claimed by use of the “make do and mend”? method of he analvsis of this material was O.808°, C, 0.68% 
repair. The technique of “make do and mend” is a Mn. 0.07, Cr, 0.050), Ni, and 0.0207, Mo; this meant 
combination of some form of suitable mechanical that heat treatment would be required to insure sound 
reinforcement that will give sufficient rigidity to the weld deposit and good machinability The half shoe 
defective area, and, in the case of pressure work, sealing sections were removed, but the main shaft was left in 
by gas or are welding, using either ferrous or nonferrou position in its own bearings to facilitate handling Op- 
filler rods and electrode erations for preparation, preheating and welding 
It is not suggested or intended that the latter method The defective area wa prepared 1) filing and grind 
of repair should replace an all-welded repair using ing, followed by preheating with coal gas bunsens to 
about 200° F for 14 hr prior to welding, and postheating 
for 6 hr after all welding was completed 
Welding was carried out by two operators (one on 
each side) working simultaneously, using '/, in.-diam 
low-hydrogen-type electrodes to obtain an overlay of 
in. by superimposed beads on the sides of the shaft, 
with eight beads made horizontally without removing 
the slag from the previous bead Phe shaft was rotated 
to make similar beads to distribute the heat throughout 
the shaft, and a flat, smooth overlay of weld deposit 
0 R vas obtained, free from porosity and easily machined 
afterward 
Briefly, this technique consists of first depositing a 
traight bead horizonta ith the electrode per- 
pendicular to the side of the shaft a indicated in big 
Z Chis forma a ledge or shelf the ubsequent 
m ; beads can be made ithout chipping off the slag after 
ZO each run The position of the electrode for making the 
ubsequent heads is O° to the le of the shaft, with an 
angle of 70° for welding In tl if was possible 
ty make continuous bead thout removing any slag 
because the lag tends to fall a out of the way 
leaving a thin skin of slag on the topside of the deposit 
hich is easily removed when making subsequent super 
ed run 
Considerable saving of time obtained when this 
Fig. 2 Section of shaft showing position and angle of technique is employed, each head merging evenly into 
electrodes for the deposition of continuous beads on vertical 
surfaces without removing the slag after each bead of weld the previous bead The experienced welder has ful 
metal control of the weld dey t, and the latter has # nice 
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Fig. 3 Welded 1|2-ton shaft ready for dismantling. Note 
overlays on the cams. Built up in the vertical position with 
'/, in. diam low-hydrogen type electrodes without removing 
the slag 


Fig. 4 Close up view of steel shaft before removing the 
slag 


| 


Fig. 5 Fourteen-ton drop hammer frame after defective 
metal was removed by oxygen cutting 
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smooth finish after machining. 

Figure 3 shows the shaft ready for dismantling from 
the machine. Figure 4 shows a close-up of the welds 
before removing the slag which comes away quite 


easily when cold. 


Reclamation of Half Sections for 12-Ton 
Steel Shaft 


The cams on the half sections working in conjunction 
with the 12-ton steel shaft required building up in a way 
similar to that of the main steel shaft. The materia! 
wus identified as being suitable for welding with heat 
treatment of 200° F 
the casting, three tee bars were tack welded to the open 


However, owing to the shape ol 


end to prevent undue distortion during heat treatment 
and welding. The defective cams were prepared by 
filing and grinding, and then preheated to 200° F by 
coal gas bunsens, this temperature being maintained 
during the welding operation. Low-hydrogen type 
electrodes, '/, in. diam were used with a technique 
similar to that used for the main shaft. The repaired 
section was allowed to cool down slowly. The slag was 
removed and the weld size checked before machining 
The lead photo, Fig. 1, shows one of the half sections 
nearing completion. The tee bars clamping the oper 
end were removed before machining. This work was 
completed in three weeks, including time for dis 


mantling, preheating, welding and assembly 


Reclamation of 14-Ton Drop Hammer 
Cast-Steel Frame 

This frame was of typical box-section design, and had 
a bad crack on one side, with small transverse cracks 
along the edge of the main crack. The material was 
suitable for welding, and was prepared by cutting out 
the defective metal with the oxyacetylene flame 
Figure 5 shows the casting after the defects had been 
cut out leaving a gap of 1*/, in. The defective side 
was positioned on top, and the casting preheated to 
200° F by coal gas flame. Welding was carried out in 
two stages. First, a steel backing bar held in position 
by bolts was tack welded; the bolts were then removed 
and a “U"'-type joint built up with six passes of |), 
in.-diam low-hydrogen-type electrode, working in the 
downhand position. Figure 64 shows how this “U” 
type preparation was obtained. The casting was then 
set up with the defective area in the vertical position for 
the second stage of final welding. This consisted of de 
positing heavy fillet welds in the “U" at the back of the 
gap, and fillet welding each side working from the back 
to the front of the gap; the center of the fillet passes 
were then joined by a weavebead working from the 
hack to the front of the gap, when a final bead pass was 
made to each side of the casting, in the front. Figure 
6B shows method of final welding. It is to be noted 
that the slag was removed after every pass 

Figure 6C’ shows operator welding in the vertical 
position with special downhand technique planned for 
this job. The results were very satisfactory, and the 
job.was completed in 6 days. 
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PASSES DOWNHAND POSITION 


Fig. 6A Section of "U" type preparation built up by six 
passes to the steel backing bar, by downhand welding 
with '/, in. diam low-hydrogen electrodes 


Preventive Maintenance by Hard Surfacing 

One of the best practical applications to prevent 
maintenance, is to hard surface new parts before they are 
put into service, esper ially when it is anti ipated that 
the new parts will be subject to excess wear and cor 
rosion; otherwise, the new part may become irreclaim 
able. 

The well-known established processes generally used 
for hard surfacing are: oxyacetylene, metal-are and cat 
bon-are welding. These processes have a very wide 


field of application for hard surfacing new part 


dredging and grinding machinery, and similar part 
subject to friction, impact and abrasion. This type of 
deposit is usually not easily machined, but can be 
ground or, in some cases, hammer forged to shape 
while the deposit is still red hot. While the cheape1 
types of hard-surfacing metals are suitable for a wide 
variety of applications, they are not suitable for the 
hard surfacing of new parts which necessitate “hot 
hardness” and corrosion resistance 


The more expensive types of hard-surfacing meta 
should always be used when it is necessary to hard sur 
face hot metal working tools However, due to thei 
comparatively high cost, it is most essential to apply 
them economically; otherwise, the cost of application 


will defeat the many advantages gained 


However, certain specialized processes have beer 
developed specifically for the deposition of “surface” 
deposits hese include: (a) paste methods, and (/ 


methods which combine metal praying technique wit 
velding, or fusing alloys sprayed in powder 
vide a smooth, homogeneou olid-metal overlay « 


close dimensions 


Paste Method 


This consists of spreading a special paste to the part to 


be hard surfaced, this is fused by the oxvacetvlene torch 
flame, or by the carbon-are process, this overlay | 
machinable, and should only be used on parts that 
be put into service in the ‘‘as-welded’’ condition, and 
has many useful applications 
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REPARATION BUILT UP 

W BACKING GAR BY Six 
NNHAND PASSES WITH 
LECTRODES 


Fig. 6B Method used for welding the drop hammer frame 
in the vertical position by downhand welding 


Fig. 6C Welding in the vertical position with special 
downhand technique 


Powder Spray Method 
his method is excellent for hard surfacing large 


quantities of duplicate part hich can be set up in the 


lathe Ihe part hould first be grit-bla ted to prevent 
iting during the fu vy operator \lter preparation 
by grit-biasting, the ( abitig pl ived to the 
urface by rotating the part in the the to provide an 


overlay to the required d hen a mechanical 


pond obtained | iImie ol the nickel-base alloy in 


obtained by use of the o ietviene flame bigure 7, 
illustrating the et ip tive ithe ho the operator 
ing the depo ito ipu 


Other Examples of Preventive Maintenance 


\ test was made to check the wearing properties of 


BOLTS REMOVED BACKING BAR 
4 ~ 4 
4 
IM 
| 
— 
usted = 


Fig. 7 Fusing alloy sprayed deposit on a pump sleeve surface with the oxyacetylene flame to provide a welded bond 


capable of resisting wear and corrosion 


Fig. 8 Repair to cast iron sprocket wheel in position. 
Arrow indicates the steel plate replacing missing section of 
cast iron 
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hard surfacing, and was carried out with a pump spindle 
running in severely corrosive and abrasive conditions 
The normal shaft spindle used for this test was made of 
stainless steel, and the average life was 14 days. 

\ similar shaft was made of mild steel, and hard 


faced by powder-spray process, and put in service, and 


after 11 months of continuous service was still in use 
with very little wear apparent. This shows that pre 
ventive maintenance by hard surfacing new parts when 
wear is anticipated is a practical proposition, especially 
if inexpensive base metals can be used in place of special! 
alloy 
Reclamation by “Make Do and Mend Repairs” 

Figure 8 shows a main drive sprocket wheel which 
was considered beyond repair but which was success 
fully salvaged by the “make do and mend” method 
The sprocket wheel was cast iron, and the diam was 
3 ft 10 in. with six flats, and the sprocket was 20 in 
thick. Each flat carried two steel teeth 1'/, in. thick 
The snatching of the main steel chain drive pulled out 
two teeth, taking part of the cast iron with them 
The thickness of the missing cast iron was just over | in 
thick; this was replaced by a steel plate 1 in. thick, and 
was held by four steel studs, °/, in. diam, which were 
finally secured by are welding to the steel plate 

The center of each steel tooth was then machined out 
and a 7/,-in. diam hole was drilled right through. The 
teeth were then fixed to the wheel by means of a stud, 
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Fig. 9 Section through the cast iron sprocket wheel show- 
ing method of "make do and mend” repair 


and finally secured by drilling and fitting steel studs on 
the opposite side to the steel plate it hown in Fig. 9 
which illustrates the general arrangement of this work 

Steel-to-steel welds were then made using low-hy 
drogen type electrodes between the tud and the 
teeth and to connect the base of the teeth to the steel 
plate. The slots were welded up in the steel teeth by 
low-hydrogen electrodes and made flu h by yrinding 
and filing. Figure 10 shows one of the teeth machined 
out ready for fixing 

This job was carried out without dismantling or pre 
heating, and consequently quickly repaired in position 

The machine in question is used for making solid 
drawn copper tubes, and is very old. A new sprocket 
was not available from the makers, and would have to 
be specially made. However, the machine is back in 


production and working very satisfactorily 


Welding Unequal Sections by Tube Insert 

Another interesting ‘‘make do and mend” repair wa 
carried out, using steel tube inserts, on a cast-iron fly 
whee! which had one spoke fractured near the outside 
flange 

Dimensions of this flywheel were: 3 ft diam by 10 
in. thick (6 in. deep at flange the boss was 7 in. diam 
by 10 in. thick with spokes 1'/, in. thick and 3 in. wide 

The first operation was to cut out the defect by 
electric are so as to be able to position a | in.-diam 
steel tube insert (see Fig. 11 The irface oxide wa 
removed by filing and grinding. Next, the spoke of the 
base casting was “buttered’’ using bronze electrode 
The first pass was made at top right hand corner and 
the second at the bottom left hand corner, peening 
while still hot after each pass After this, the 3 in 
long tube was inserted as shown in Fig. 11 

Following this the welding on the steel tube began 
(see Fig. 12 The welding continued in a similar 
manner to that of the first bead pass to the tube 


Again each pass was peened while hot; the dotted line 


Fig. 10 Defect in cast iron sprocket wheel, showing one 
tooth machined for fitting 


“BUT TERING 
BY AR { 


FRACTUREL 
Aka~ POKE 
SEC TION 
OF SPOKE 


Fig. 11 Preparation of spoke in cast iron flywheel for a 
“make do and mend” repair without preheating 


Fig. 12 Method of welding cast iron spoke, showing how 
the steel tube insert assists contracting stress when peening 
each pass 


CONTRACTING 
> 


B TERING PA FORCES 
re PAS NO.1 PASS 
FIRST PASS 
TO Tutt 
/ 
NO. 2 PASS PASS 


STEEL TUBE 
ASSISTING CONTRACTION 
STRESS WHEN PEENING 


NSIDE OF TUBE MAY 
JADED HERE TO 
BALANCE FLYWHEFI 
THE END OF BACH TUBE 
TAPPED FOR PLUGS 
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--- LINE OF TOOTH 
BEVEL FOR VEE = 


GENT OVER | 7 LANDING 
D ING TO 
SET Pin EQUAL DIAM OF 
= = STUD (MIN) 
— 
PTW 
STAGGERED 
CAST IRON 


Fig. 13. Method of building up broken gear wheel tooth 


shown in Fig. 12 indicates the final contour of the fin 
ished welds 

The tube insert acting as an expansion joint during 
the welding operation, was no longer concentric. 

To obtain perfect balance after welding, it was neces 
sary to ream out the tube for tapping to suit standard 
plugs. ‘The flywheel was then mounted on a shaft and 
checked for balance. A true balance was obtained by 
adding lead shot, the plugs being finally secured by 
center popping 


This flywheel was part of a large press, and a serious 


“bottleneck” was eliminated as the result of this repair 
which was carried out without any preheating, apart 
from warming up before commencing to weld. The 
sequence of continuous welding supplied sufficient 
mechanical heat to avoid undue locked up stresses 

The work was completed over the week end, and the 
press is still working on full production. 


Reclaiming Gear Wheel Teeth 


\ “make do and mend” method of repairing broken 
teeth in cast-iron wheels is illustrated by the following 
example 

The defective area is made flush, and steel studs or 
bolts are fitted to give greater rigidity to the weld and, 
at the same time, distributing the stress into the main 
The depth of these studs 
should be staggered to vary the line of thermal disturb 


body of the base casting 


ance, The studs also should have sufficent landing at 
the edges, this being equal, at least to the full diam of 
the stud being used (see Fig. 13). 

Che center is drilled to take a short set pin, and this 
is fitted close to the cast-iron face. The two long bolts 
are fitted next, one on each side of the set pin or stud 
These ure heated by the oxyacetylene flame and bent 
over to form a single vee on the center set pin head 
The face that is to take the new tooth is then “but 


Fig. 14 Repair of heavy cylinder block. The arrow indicates position and nature of the defect 
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Fig. 15 The completed repair to the cylinder block. 


and arc welded with bronze electrodes 


tered”? with a deposit from a machinable type of ele 


trode. The final build-up is obtained with phosphor 


bronze electrodes 


This method of repair is very satisfactory when using 


metallic-are welding, and no machining is required 


except for final finishing of the built-up tooth, which can 
be done in position by the fitter 

This method ol repair can al 0 he carried out hy tine 
lor 


vith 


Wig 


by using machinable-type electrode 
roth 


on 


ol “gas 
buttering the face that is to take the new t 


final build-up carried out by oxyacetylene weld 
using a good-quality nickel-bronze filler rod 
Figure 13 the 


three studs arrangement ¢t 


general arrangement 
by 
rhe 


stud required will depend on the thickness of the ca 


illustrates 
This 


building up missing edges of cast iron 


Sine i! ul 


and the nature of the work it has to do 


Reclaiming Heavy Tractor Cylinder Block 
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Finally, it may interest to 
another example ol 


which dis 


with extensive 


repair il metal vere 


der 


he 


eylinder block fracture 


able portion missing, including a section of the 


flange, was repaired follow 


ling was dressed up to gi 


The oper 
and the 
ling and grinding 


The 


and size surface edges to be 


Figure 
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ready for “buttering.” missing 


Mu Reclaim 


1956 


The 


\ tractor 


missing cast iron parts was replaced by dished copper patch, 


placed by steel fabricated to shape, and was welded 


last All 
able ty pe elec trode 


made with machin 
vhile hot, 


replaced by a patch 


“buttering’”’ passe vere 
peening each pa 
The Missing thin section wa 
copper plate flanged at the edges, 

Phe 


vhich consisted of a 
dished 


Ith 


and slightly patch plate Wis 


welded first 


up 


copper 
after the casting had been 


varmed to remove bronze type elec- 


trock s were u ed for final throughout peening 


each pass while still hot the dished part of 


the pats hy plate as welding progressed to assist contrac 
tion on cooling 


Che hea 


of casting last 


y steel section d to the main body 


manner to 


Dror y l 


and 
re electrodes 


thi 


the patch plate with 

‘| he ol 
repair carried out 
this 


compare d 


type of 
Although 


finish, as 


use bronze eles able 


to be rtion 


type ol repair clon 


with a ga ing silicon Cast 


filler rods. it certain|s iderable saving in 


time and labor becat vy or full preheat 


ng 


required 
Ihe eost of thi 
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full preheat 


ind mend” repair 
welding 
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carried out for final welding 
throughout 
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Kxperience indicates that only pressure vessels which have been stress relieved 


should be accepted for service in agricultural ammonia 


BEHAVIOR OF WELDED PRESSURE VESSELS 
IN AGRICULTURAL AMMONIA SERVICE 


BY THOMAS J. DAWSON 


Introduction 


Anhydrous ammonia has been used for the past 40 
yr in commercial service. Refrigeration ammonia 
plants are familiar to all of us and ammonia disassocia- 
tion plants for heat treating of steel are common to the 
heat-treating industry. Ammonia storage vessels, 
handling ammonia in the anhydrous form compressed 
to a liquid, have been known for a number of years in 
the chemical industry and in the fertilizer industry 
which used it in the manufacture of solid fertilizers. 
Standard ASME construction of pressure vessels to 
meet the vapor pressure conditions for the storage of 
ammonia have been accepted during this period of 
time. Cylinders meeting the ICC Regulations have, 
until recent years, handled a major portion of the prod- 
uct. Although aqua-ammonia had been used for ap- 
proximately 16 yr for fertilizer on the West Coast, it 
has been only a few years since Dr. W. B. Andrews at 
Mississippi State College introduced the idea of direct 
application of anhydrous ammonia to the soil as a 
Due to 


the excellent results and rapid expansion of the industry, 


nitrogen supplement to other fertilizing means. 


a large volume of pressure vessels was immediately 
placed into service, 

One state, where a large number of pressure vessels 
were placed in service, soon experienced a number of 
failures. A search of the available literature indicated 
that no appreciable trouble had been experienced pre- 
viously in the handling and storage of anhydrous 
ammonia, A fatal accident caused by an explosive 
type failure, however, immediately prompted state 
legislative action to provide a better inspection pro- 
cedure and better controls for the safe handling and 
storage of anhydrous ammonia which was to be used 
for agricultural purposes. A survey, requiring retest 
of the containers, indicated that 3°% of them were fail- 
ing within an average of 3 years service life. 


Thomas J. Dawson is Metallurgist, Ingalls Shipbuilding Corp., Pascagoula, 
ian 


Paper presented at 1056 AWS National Spring Meeting in Buffalo, N. Y 
May?7-tl 
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As is usually the case, the first suspicion of the cause 
of failure was defective workmanship, and this undoubt- 
edly was a contributing factor in the case of the fatal 
accident, cited above and in other serious failures. A 
careful investigation was instigated, however, and it 
was found that similar pressure vessels handling pro- 
pane gas at similar vapor pressures were not failing 
under operating conditions equivalent to those used for 
handling anhydrous ammonia. This prompted the 
Institute to 
Research Committee to investigate the causes of fail- 


Agricultural Ammonia formulate a 
ure of pressure vessels in anhydrous ammonia service. 

The Research Committee has functioned for more 
than a year and has had the assistance of the Georgia 
Institute of Technology, Engineering Experiment 
Station, for the past six months. To date, conclusions 
have been drawn from various experiments which 
indicate that, under certain conditions, certain heats 
of steel, when utilized for pressure vessel containers 


of the present commercial grade of anhydrous ammonia, 


are susceptible to stress corrosion failure. 


Conditions 

A search of the literature indicated history of only 
the failure of some spheres that were built for a liquid 
(unspecified) density of 42 lb/ft*®, presumably ammonia, 
at 50 psi pressure, working stress of 11,000 psi, with a 
joint efficiency of 90%. The causes of these failures 
were attributed to notch-sensitive steel as referenced 
in the Welding Research Council Bulletin No. 17, 
January 1954.’ Other checks of the literature brought 
no indication that stress-corrosion cracking was a con- 
tributory cause to failures of pressure vessels in anhy- 
drous ammonia service. 

Investigation into the welding quality and construc- 
tion procedures of pressure vessels in this service 
pointed to the fact that the welding was within the 
intent of the ASME Code for U-69 or W-52 construc- 
tion. Further investigation led also to the apparent 
fact that all vessels that had failed were constructed to 
U-69 or W-52 construction, but had not been stress 
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Typical trailer-mounted transport and tractor-mounted distribution vessels used with anhydrous ammonia 


relieved. As usual, although the welding quality in 
instances was subject to criticism, it was within the 
intent of the Code construction and was of equal quality 
to that in pressure vessels built for similar vapor pr 
sure storage of liquefied compressed gases being used 
in other services such as propane 

The circumstances under which failures occurred 
were varied in nature. Failures occurred in an under 
ground storage tank, in 500- and 1000-gal field trans 
port tanks, and in 6000- to 30,000-gal storage tan| 
But one fact, with few exceptions, was predominant 
The tanks that had failed all were manufactured with 
cold formed heads and the vessels had not heen stre 
relieved after fabrication 

Investigation of the ammonia used in the agricultural 


service at the field point gave the following indications 


| It contained air 


2 An undetermined moisture content was present 
although it carried the terminology anhy 
drous ammonia 

Chemical analy sis by wet me thods f the residual 
after boiling off the ammonia and from residues left 


in ammonia containers alter opening them md ited 


the presence of chlorides, nitrates, sulphates, eyanid 


and cyanates. These possibly were induced into the 


ammonia between the point of manufacture and the 
point of distribution to the 301] Attempts were made 


to get anhvdrous ammonia analyzed for these 


stituents It was found that no procedure : exist at 


il field for the quantitative ar 


present in the « hem 


sis of anhvdrous ammonia for the constituents which 
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are believed re pon ible for ire COrrosion cracking 


of mild steel Research is now in work to develop 


procedures for the quantitative analysis of anhydrous 


ammonia for future use in that industry 


Stress-Corrosion Cracking Phenomena 


Stress-corrosion cracking apparently is a little under 
stood phenomena. It does not have a counterpart nor 


is it similar to general corrosion which is identified as 
general wasting away of matenal; to pitting type cor 
rosion which is identified pitting in localized areas; 


nor to general stre eorrosion Which is identified as 


accelerated general corrosion and ittributable to 
overstressing or locked-in stress SLress-Corrosion 
crack in these instance vere not indicated by the 
usual indications of cracking on the outer surface, but 


u smaller pinhole leak of 
by this 


vere usually detected a 
anhydrous ammonia Warned indication, 
immediate inve tigation vere made 

Kxamination of the interior of the pressure vessel 
indicated numerous cracking points on the interior of 
the vessels, « Sper iallvy the head with po sibly only one 
crack having penetrated to the outer surface in one 
place. Such failures are nonpredictable from knowl 


edge developed to date is LO steel ANAlVSIS OF to degrees 


other than the general recognition that tensile 


ol tre 

tresses must be present at or close to the yield point 
and some heats of steel are more tical than others to 
stress-corrosion cracking Phere re past indications 
from vork ind obser ule that cold work 
ippreciably effects the ept ty of mild steel to 
this phenomena. Compressio resses do not pro- 


Pressure Vessel 


Out 


Fig. | Electron micrographs shows a comparison between 
the inside of a pressure vessel head and the outside which 
has been in agricultural ammonia service. Note the micro- 
graph attack at grain boundarys. (Reduced to '/; upon 
reproduction) 


Fig. 2. Typical mud flat type of cracking in cold-formed 
pressure vessel head after use in agricultural ammonia 
service 


Fig. 3 Safety valve from 30,000-gal ammonia storage 
vessel which failed in service 
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mote such failures presumably because they close any 
incipient crack and prevent ingress of the corrosion 
medium to the tip of the crack. 

The extremely localized nature of the attack, as 
has pointed out, means that the anodic area. is 
small in comparison to the cathodic area and that the 
current density is correspondingly higher, so that the 
intensity of the attack is high and rapid. 
of the metal can occur with relatively little dissolution 
Attack has been observed 


Penetration 


of the base metal in general. 
to the grain boundaries on the inside surface of steel in 
agricultural ammonia service by comparing this with 
the outside surface indicating an increase in the width 
of the grain boundary by the attack, at points other 
than failure, of several times the normal width; indicat- 
ing a definite tendency toward grain boundary attack 
(Fig. 1). 
statement of the obvious to say that stress-corrosion 


Parkins’ states that it is no more than a 


cracks appear as a result of electrochemical corrosion of 


a localized zone of anodic material. What is required 
is an indication of the nature of the anodic material and 
it is in this respect that alloys susceptible to stress 
corrosion differ from one another.. Evans‘ has recently 
published a good review of the various theories of stress 
corrosion so that it will suffice to indicate here only the 
general features of these theories as they are applied 
to mild steel. The prevalent theory assumed the 
corrosive attack to be directed against areas that are 
chemically or metallurgically different from the 
matrix of the alloy. Thus, mild steel, under certain 
metallurgical conditions, can undergo stress-corrosion 
cracks owing to the collection at the grain boundaries 
of solute atoms or precipitate particles having potentials 
which are negative to that of the predominant phase in 
the alloy. 

Unquestionably, these have a very definite bearing 
on some forms of stress corrosion cracking; however, 
certain information developed to date indicates the 
possibilities that differences in potentials may result 


Fig. 4 Failure observed during retest of 1000-gal pres- 
sure vessel 
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in variations of physical strain. There would appear to 
Table |—Failure History 


be a reasonable amount of evidence to support such 


ideas since it is well known that the lattice in the grain Characteristic Vuml Percentage Remarks 
boundary regions of a metallic structure is distorted Wher sh 
am iat such distortion results in greater chemical 
Head } 0 ost failures in 
activity. Cold working as in cold-formed heads for Shell 6 10 head 
toth 


pressure vessels is of enough intensity apparently to 


make them sensitive to certain environments Evi 


He ul ty 
Hemispherical O21 
12 thinnest portion 


ure seldom in 


dence to date to support such a theor: is indicated hy Elliptical 
at the tip of head 


the numerous samples that have been investigated 
Not indicated i.2 Failure usually ino 


(Fig y which showed the mud flat pattern type ot 
flange or knuckle 


cracking or numerous hair-line cracks that stop at the eee: 
heat-affected zone wherein the metal has been heat How formed 
Cold formed 7 
treated by the heat of welding heories based on 
B Not indicated 2 62 Probably mostly 


these ideas have been put forward to account for grain old formed 


Proximity to weld 


boundary corrosion in mild steel 
Normally, commercial products such as anhydrous N - ~ Ps Within 2 or 3 in, of 
Phrough 13.8 the weld 
ss ammonia do not require quality control or handling Far 8 4 
procedures to maintain purity in the terms of parts per extended 2 } Over a large area 
ot “ , 
million, these small amounts of Impurities are adequate 4 Not indicated te 0.¢ 
ppe irance 
for producing stress-corrosion cracking Indications Radial cracks 24 11 4 Mostly in radial 
are that, since failures not only occur in the liquid zon direction 
of the pressure vessel but also in the vapor zone the Tears is 11 0 Cracks over about 
(razing 2 in, in length 
corrodent can be in the vapor phase of the material as Pinholes { 6 9 Tiny cracks in : 
well as in the liquid Some indications are that the Explosions < ro many directions 
Not indicates ) 4 
most active condition is in the vapor phase of products 4 nas lnpenias 
rhis is indicated by numerous failures of safety valve 
springs which in this industry are mounted on the Less than 2 yr 2 
inside of the container (Fig. 3 
6. Over 5 yr Many after hydro 
Construction and Operation of Pressure Vessels static retest 
in Agricultural Ammonia Service a 
Stress corrosion 
Vessels in the agricultural ammonia service are built Chennai ) A) 
to the ASME Code for | nfired Pre ure Vessels The suit wor 
vessels with the exception of the 30.000 storage tant Brittlene . 
are normally constructed without manwavs for acce - — — 
to the interior of the container his was considered ; 
as acceptable by tate control bodies since anhvdrou 
ammonia was considered noncorrosive to steel Anhy peration Experiences 
drous ammonia tanks in agricultural service are small The heads are predominantly hemispherical cold 


formed heads either of the deep drawn type or cold 


appli itor tanks ranging from 65 to 250 gal in capacity 


These are normally filled in the field from a 1000- gal formed in segmental units and welded together.  Fail- 
transport container mounted on trailer or truck by a ures have been observed, however, not-only in these two 
differential pressure induced by bleeding vapor from types of heads, but also in cold-formed elliptical heads 
the small container to the atmosphere The 1000-gal in 60 tn. size and below hailures have been observed 


container trailer mounted are used to transport the in all the common t po ol teel used for pressure & 
ammonia from bulk storage plants to the field point essel construction in th ey! e, such as ASTM A-285, 
of usage; the transfer to these tank usually per ASTM A-212 and steels manufactured under Case 


1056 of the ASME Boiler Section From 


formed by differential pressure induced by a compresso 


drawing the vapors from the receiving container data accumulated it appears that there is no predomi 
Storage bulk plants are normally banks of several 6000 nance in any particular types of steel, but that certain 
S000 12. 000-, 18.000 and 30.000-gal container heats of the steel are more su ceptible Lo stress-corrosion 
These containers are constructed in general to the cracking after cold forming th other heats of the same 
ASME Code Par. U-69 of the 1949 Code or paragraph type As many as 60 and 70°) of the heads from one 


steel have failed as reported by certain manu 


W-52 of the 1952 Code The majority of the tank heat of 


are fabricated in the 6000-gal size and smaller Small laturers lable | hows the majority ol failures to be 
pre sure vessel plants not equipped vith stress-reli ng caused by tre corrosion of the cold formed heads on 
facilities, fabricate the majority of these vessel there the welded pre ire vessel 

fore, no attempt ts made to stre relieve trom ar \ typical example of the cracking observed in a head 


economy standpoint by reduction of hell thickne ‘ of a 1000 gal ammonia container } hown by Figs } 
t easel was observed to leak upon 


allowed by the Code and 5. This pressur 


a8 now 
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Fig. 5 Appearance of crack from inside of head after 
wire brushing 


a required retest at a hydrostatic pressure of 275 psig 
The pressure vessel was constructed for a working 
pressure of 250 psig. Chemical analysis of the plates 
showed it to be A-285 steel with the following analysis: 


Carbon 0.16%; 
Manganese 0.42% 
0 013% 
Sulphur 0 036% 
Silicon 0 06% 
Moly 003°; 
Chromium 0 038°; 


Phosphorous 


The following is a description of one of the three 
cracks discovered in the vessel during the test. When 
the inside of the head was cleaned, this crack was 
visible to the eye, running radially to the center of the 
head, away from the point where the weld was made in 
the backing ring that attached the head to the shell 
(Fig. 6). Also a number of small fine cracks were 
observed running under the backing ring. Machining 
away the unfused portion of the backing ring revealed 
that the major cracks extended to the circumferential 
weld. The microetch showed that the numerous fine 
cracks stopped a slight distance from the weld just 
outside the heat-affected zone. Figure 7 shows a cross 
section of the fine cracks in the early stage of their 
formation taken from this sample of steel. Figure 8 
is the same as the Fig. 7 except that it has been etched 
to show the intergranular type of cracking and the 
branching cracks typical of stress-corrosion cracking. 
Figure 9 shows one of the typical type of branching 
network cracking that is found upon surface sectioning 
the crack in this type of steel from this service. Figure 
10 illustrates the magnetic powder test indication which 
is found from a section of a head that had failed 
in service by apparent cracking in another area away 


Dawson—-Ammonia Pressure Veseels 


Fig. 6 Area approximately 5 in. long of Fig. 5, after 
machining away a portion of the backing ring and etched 
using ammonium persulfate solution 


Fig. 7 Cross section of crack in early stage of formation 


from the area where this sample was taken. Figure 11 
shows the backing strip partly removed and the 
cracking indications after a 1:1 hydrochloric acid 
etch Note the cracking indications in the areas of 
are strike at bottom of picture of specimen. Figure 12 
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Lx Ls yy Fig. 10 Typical magnetic powder test indication of inside 
ee y of failed head from anhydrous ammonia tank 


Section from Fig. 10-——etched 


Fig. 9 Surface section of crack area from cold-formed 
head from anhydrous ammonia service Fig. 12 Etched section from elliptical cold-formed head 
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Fig. 8 Nital etched area shown in Fig. 7 
‘ 7 
fig) 
> 
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shows a section of a 60-in. cold-formed hemispherical 
head with a 2'/»in. straight flange that had failed in 
agneultural ammonia service. This is a typical deep- 
etched section from this cold-formed head. Attention 
is called again to the fact that the majority of the crack- 
ing stops at the edges of the heat-affected zone. This, 
of course, is not necessarily true of cracks which have 
penetrated through to the tension side of the head due 
to vapor pressure forces. ‘This indicates, however, a 
metallurgical condition in the steel conducive to the 
stress-corrosion cracking rather than the welding 
stresses. This is not to say, however, that under 
certain conditions of welding and certain conditions of 
environment in the agricultural ammonia service that 
the welds would not be subject to stress-corrosion 
cracking. The author knows of only three cases of 
weld failure that have been defined as stress-corrosion 
cracking. Figure 13 is an example of this occuring. 
The head section shown herein, however, was not 
removed because of cracking in the weld, but of the 
cracking in the head as reported on the other case 
histories. However, magnetic powder test indica 
tions shown on the tack welds in the backing bar to the 
head, indicates the typical mud flat pattern of cracking 
caused by stress corrosion as well as the cracks that 


exist in the heads at the points of these tacks 


Conclusions 


Anhydrous ammonia, as stored and distributed for 


Fig. 13 Magnetic powder test indication of stress-corro- 
sion cracking in tack welds 


Fig. 14 Some vessels have failed in this manner after a 
supposed pinhole was peened 


agricultural use, has the ability to produce stress corro 
sion cracking under certain impurity levels. These levels 
have not been established to date, nor has the corrodent 
impurity been identified. Attention is called to the 
fact that references in literature indicate that any 
ionizing material such as ammonia, water or other 
substances can be considered corrosive under high 
states of triaxial stress. 

Pressure vessels built for service in agricultural 
ammonia should, as a minimum, be built using heads 
of low-residual stress prior to their being attached to the 
vessel. By this, it is meant, that the heads, if cold 
formed, should be stress relieved after forming; if hot 
formed, indications are that the stress level is low 
enough to prevent failure under most conditions 
However, in the author's opinion, stress relieving of the 
container as a whole, should be considered the minimum- 
quality pressure vessel acceptable for such service. Indi- 
cations shown in the foregoing are that the contaminants 
can possibly concentrate to such a point in the vessel 
as to produce stress-corrosion cracking in the welds. Re- 
lief from this would be obtained for the future safety of 
the vessel by complete stress relief of the vessel after 
construction 

From the foregoing, it is noted that these leaks appear 
as very small cracks on the outside surface of the con- 
tainer. If the vessel has been painted these can have 
the appearance of a pinhole, truly leaking through a 
pinhole in the paint itself, The practice as recom- 
mended by certain people in the metal industry of 
peening of pinholes should not be done on tanks con- 
taining liquefied compressed gases. From the illus- 
tration in Fig. 14, it is shown that the supposed pinhole 
leak could well be the point of origin on the outside of 
one of the cracks on the inside; a sudden blow applied 
to this area would cause ultimate failure and, with the 
energy of the liquefied compressed gas, result in a violent 
explosion 

It is concluded also that there is a broad need for 
further research into the phenomena of  stress-cor- 
rosion cracking, and into the conditions of structural 
materials both metallurgically and chemically contrib 
uting to their susceptibility to the phenomena known 
as stress-corrosion cracking. 
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Vartous techniques 
employed in the 
application of the inert- 
gas lungstlen-arc 

process lo the welding of 
litanium outside of 

a tmosphere-controlled 
chambers are compared 


and discussed 


WELDING 
OF TITANIUM 


Fig. | Laboratory inert-gas tungsten-arc manual set-up for welding titanium outside 
of chambers 


BY E. F. GORMAN 


Introduction assemblies, ‘Tl means that irious methods of 


Since its introduction as a commercial metal approxi joining are involved ethods such as riveting, brazing 
mately 7 years ago, titanium has been adapted to a great and welding. Until recent the welding of titanium 
number of use In the aireraft industry itt ha has proved troublesoms d any Cases, unsatis 
already been used for engine fire exhaust shroud factory. Vor this reason, the use of titanium has been 
et-engine compre wv housings | for fuselage , argely limited to part vhich could be forged or riveted 
and stiffener In the chemical industry, as another together 

‘ mple, titanium has bee ised for | na. the ning Karly attempts to weld titanium with conventional 
f tanks, and valve In order to be genet y uselu procedure Baye ery poor result Subsequently, 
however. titanium must he fabricated to finished much of the orginal development of titanium welding 
N air had te replaced by either argon or helium 
Paper resented at AW Nat t 

Oct. 17 Unfortunate eat york led to the misconception 
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Fig. 3 Comparison between the ductilities of as-received 
material and welds made within a chamber 


on the part of many that welding in a chamber is the 


only way to obtain good results. If, however, titanium 


Is to achieve general acceptance as & major engineering 


metal, practical welding techniques must be developed 


which will eliminate the need for chambers. Recogniz- 


ing this, our Laboratory investigated the application 
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of the inert-gas tungsten-arc process to the welding of 
titanium outside of a chamber. In this paper, atten- 
tion is directed to the results of this investigation 
which was made with particular emphasis on the inert- 
gas tungsten-are welding of commercially pure titanium 
The effects of various welding techniques are compared, 
and a practical test criterion for evaluating weld results 
is described. <A final intent of this paper is also to 
report on the recent application of this information to 


the welding of titanium alloys. 
Welding of Commercially Pure Titanium 
Laboratory Test Program 


To simplify any final interpretation of results, the 
Laboratory initially concentrated on the inert-gas 
tungsten-are welding of commercially pure titanium. 
In this manner, additional complications, such as the 
metallurgical effects of alloys, were avoided. Samples 
of 0.050 in.-thick sheet were used for these tests. The 
samples were selected, according to tensile strength, 
from different heats and included materials ranging 
from 69,000 psi up to 113,000 psi tensile strength 
lurthermore, the samples were obtained from three 
different manufacturers. The test samples were se 
lected in this manner so that any variations in weld 
behavior caused by differences in quantities of residual! 
é¢lements could be averaged out. A general representa 
tion of weld results could, therefore, be determined that 
would reflect commercial practice. In view of the un 
usual behavior of titanium, however, it was necessary 
to establish a reliable criterion for evaluating weld re 
sults before undertaking a general welding program 
Test Criterion 

Preliminary tests showed that porosity is not gener 
ally encountered in welding commercially pure 
titanium, and it was concluded that weld soundness 
could not be used as a measure of results. It was also 
found that weld discoloration was an unreliable guide 
for evaluating the effects of welding, since discoloration 


often represented slight contamination of the weld 
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E OUTSIDE CHAMBER 
CONVENTIONAL PROCEDURE 


BEND DUCTILITY Im PER CENT 


MIniMUM BEND RADIUS - *T" 


60 70 60 vO 100 110 120 
TEMS ILE STRENGTH OF AS-RECEIVED SHEET THOUSANDS PSI 
Fig. 4 Effect of conventional inert-gas tungsten-arc welding 


on ductility (Curve E) 
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surtace ‘Tensile samples generally broke u the base 
metal and proved of no value in estab ishing i standard 
Weld ductility, however, varied over a wide range and 
was, therefore, established as the best criterion for 
determining weld results 
tend ductility was determined by bending 

sample through an angle of 105 deg around a measure 
radius Che minimum radius of bending without wel 
failure was reported in terms of the ratio 7, which 


the ratio of the bend radius to the thickness of the 


bent wa equal to the thickness of the material 
2 shows the apparatus used to make thes 
In this illustration, three male dies of 

be seen—one clamped in place to the top 
the jig, and the other two lying on the ta 


two separats collection ol 

which have been bend-tested 
Weld Tests 

From the by ginning atmosphe re contaminatior Vis 
known to have decided effect upon the tensile strength 
and duetility of titanium. Other Investig: 
already pointed out how relatively small additions of 
oxygen and nitrogen produced great increased tensile 
strengths in this material, and correspondingly, a de 
crease in ductilitv. Since these gases are the major 
components of air, 1b was necessary to avoid, as com 
pletely us possible exposure ol heated titanium to the 
atmosphere 

Initially, the extent of the proble m associated with 
the successful welding of titanium was determined by 
comparing the bend ductilities of welds obtained in a 
chamber with welds obtained using conventional pro 
cedures (normal inert-gas tungsten-are welding tech 
niques) outside of a chamber. The chamber was 
purged with argon, and the purge was continued during 
the welding operation. In addition, a separate flow 
of argon was maintained through the tungsten-are 


torch which was used to make the welds 
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ADDITION OF GAS BACKUP 


MINIMUM GEND RADIUS 


60 70 80 90 100 110 120 


TEMS ILE STRENGTH OF AS-RELEIVED Sa ET THOUSANDS PS! 
Fig. 5 Effect of argon back-up on the ductility of welds 


made outside a chamber (Curve D) 
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An investigation was then made to determine tech- 
niques that would give improved results ove! those ob 
tained with conventional welding procedures, The 
approach was to obtain the desired results by minimiz 
ing the amount o itn « contamimation en 
countered during TT ilv then. it was neces 
sary to obtain better ing of the weld; and 
if possible to further re unity for atmos 
pherie contamination by | icing the time during which 


the titanium could act y absorb these contaminants 
Weld Test Results 

The minimum bend radii for the base material, 
chamber welds and nonchambet ld have been plotted 
against the 1) reng ase material in the 
following own bigs. 3 through 7 
In each set, the ce ’ ie minimum bend 
radius 7° of the 


the tensile tree rth ‘ 


unples, and (2) 
ed material 
In Fig. 3, «1 repli the base material, and 


B repre ct ty of the hamber welds It 

may | \ hat inder ideal conditions, a 
slight loss of duectilit 

ing curve B 0 Fig. 3 for reference, the 

vith con ial procedures are illus 

trated / The gi disparity of ductility 


between the twe is r proof that conventional 
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MINIMUM BEND RADIUS *T* 
SEND DUCTILITY 


60 70 60 


TEMSILE STREWGTH OF AS-RECEIVED SHEET Im THOUSANDS PSI 


Fig. 6 Additive effect of large-size nozzles «nd argon 
back-up on the ductility of welds made outside a chamber 


(Curve C) 


procedures welding of tita 
nium 

In Fig. 5, e lded to those of Fig. 4) demon- 
trates t hich occurs when argon 
This « 
backing is at 
With this add 
made in low-strength, h purity titanium closely 
approximate the dur f chamber welds In the 
ipproximately 90,000 


entional procedures 
rotection given by gas 
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WELDS MADE 
& CHAMBER 
CONVENTIONAL PROCEDURE 
~ ADDITION OF GAS BACKUP 


C ~ USE OF LARGE SIZE woz7LE 
8 ~ ADDITION OF WELO CHILL 


SEND DUCTILITY IN PER CERT 


SEND Radius - *T* 


60 70 60 9 100 110 12 
TEMSILE STRENGTH OF AS-RECEIVED SHEET IN THOUSANDS 


Fig. 7 Combined effect of weld chill, large-size nozzles, 
and argon back-up on the ductility of welds made outside 
a chamber (Curve B) 


measure of the combined improvements of using large 
diameter nozzles and argon backing as compared to 
conventional techniques, With large nozzles of ap- 
proximately */, in. 1D, good results are obtained with 
argon flow rates as low as 10 cfh. Tests with helium 
as the shielding gas showed that equivalent results 
could be obtained but required flow rates of about 30 
cfh. From these tests, it was possible to conclude that 
argon is the most econornical shielding gas for welding 
titanium 

The large nozzle technique is also effective for fillet 
welding. This is made possible by extending the elec- 
trode a distance of about '/, in. beyond the large-diam- 
eter nozzle. With this arrangement, better shielding 
can be obtained than with small-diameter nozzles 
operating close to the joint, 

In Fig. 7, a final measure of improvement is obtained 
by applying weld chill together with a large-size nozzle 
and argon backing. This is illustrated by curve B 
which is added to those in Fig. 6 In this case, a grooved, 
water-cooled copper chill bar was used; and the tita- 
nium sheet was tightly clamped against this chill bar to 
ensure maximum chilling. (The chill bar was drilled 
to provide a means of obtaining argon backup.) Com- 
paring curves B and B’, it can be seen that essentially 
all of the ductility available in titanium welds had been 
obtained by the improved procedures. Curve B shows 
that the use of welding chambers is not always neces- 
sary 

In summarizing the results shown by the curves in 
Fig. 7, the most important requirement tor obtaining 
good ductility in titanium welds is to ensure good argon- 
backing protection in addition to the primary argon 
shield on top of the weld. In this way, commercially 
pure titanium with tensile strengths less than about 
0,000 psi will have adequate ductility for most applica- 
tions. Additional precautions are necessary for higher 
strength, commercially pure titanium. For these 
materials, weld-bend ductilities essentially equivalent 
to that obtained in a chamber can also be obtained by 
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Fig. 8 Effect of filler-wire purity on titanium weld ductility 


the use of large-diameter nozzles and weld chill 

The manual welding setup used during the welding 
of titanium outside of the chamber is shown in the lead 
photo, Fig. 1. In this illustration, the operator is using 
a tungsten-are torch and a large-diameter nozzle to 
prepare a flat butt weld in the titanium sheet. The 
sheet is supported in a jig, and the hold-down bars are 
forcing the sheet tightly against the chill bar. Argon 
is being used to protect the weld both through the torch 
and also through holes drilled in the chill bar. The 
filler wire held in the operator’s left hand was obtained 
by shearing strips from the base metal. 

Other Factors 

Other factors are involved in the welding of com 
mercially pure titanium. They include considerations 
affecting the choice of filler wire, the use of elongated 
nozzles, and techniques for welding where it is imprac- 
tical to use a chill bar. 

\s shown in Fig. 8, the use of filler wire with a purity 
different from that of the base metal affects final weld 
ductility. Curve D in Fig. 8 is the same as curve D in 
Figs. 4 through 7. Curve D’ shows the improvement 
in weld ductility that can be obtained when welding 
high-strength titanium with a high-purity filler wire 
Curve D” shows the reverse effects obtained when us- 
ing a low-purity wire. 

Elongated nozzles or cups were briefly investigated, 
and their use restricted the freedom of the operator to 
position his welding torch as desired. Such nozzles 
may, however, be necessary to produce good weld dur 
tility for mechanized welding, where the speed is suf 
ficiently high so that molten or hot titanium would be 
subjected to the atmosphere if round nozzles were used 

\n experiment involving an elongated cup is worthy 
ol mention, since it concerns weld discoloration as a 
basis for determining whether a weld is good or poor 
Two welds were compared—the first weld having been 
made with a large nozzle and the second weld with an 
elongated cup. The first weld had some discoloration 
but was found to have good ductility. The second 
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weld was relatively cl discolor 


had substantially less ductility than the first samp nethods were found to be quite eff e for the welding 
It was later determined the elongated cup was defective of tube tee and tubs on here weld chill 
in that it provided good shielding of the postweld su ee ee ee 
faces but at the expense of the weld puddle. ¢ Causes of Loss in Weld Ductility 
taminants, which had been picked up at the weld puddl Having described the various techniques that are 
were completely absorbed leaving no trac Phis « effective t rd obta ductility in com 
periment ustrates the unreliability of weld discolora merely pure tit goo hairs 
tion for use as a criterion for judging the extent of weld are the reasons for eld ductility Some in 
sight into the res eld ductility is shown 
Ae noted previously. weld ch vivantageous whe n Fig. 9. This is a sche epresentation of what 
welding thu high trength ii heet Howe | happen to comme! ire tit «a weld is 
‘aint think than fa chi formed It how phi \ not to be taken 
is impractical, there are certain techniques which will be too literally), what happe regara in growth and 
helpful in obtaining good welding t hese tech contamination The st g point shown at the top 
niques are primarily bys ed upon thi inter iption of the { the illustration the ep received In the 
welding yele to prevent ¢ ‘ e heat | lup ! hie dealized cro ect ed \ t below the base 
weldment There are everu h piate certal mitamination is already 
used backstepping, stopping the weld every inch or 


Fig. 9 Grain growth and contamination in titanium welds 
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oxygen and nitrogen. The material as-received is 
generally in the hot-worked and annealed condition, 
with small grains and with the contaminants well- 
The ductility is 
high as illustrated by curve A in Fig. 3. 


dispersed throughout the structure. 


If the material is welded in an argon-atmosphere 
chamber, no additional oxygen and nitrogen contamina- 
tion can occur, The end product is the idealized cross 
section in the center of Fig. 9 and identified as B’. This 
cross section has very large grains and a relocation or 
dispersion of contamination along grain boundaries 
It is believed that the relocation of the contaminants 
present in the original base metal is the major reason 
for the slight losses in ductility encountered in chamber 
welds. These losses are represented by the spread be- 
tween curves A and B’ in Fig. 3. Although the actual 
relocation of contaminants in titanium welds is not 
clearly understood, contamination is shown concen- 
trated at the grain boundaries to suggest the method 
of failure in titanium welds. It has been observed 
that embrittled welds in titanium will fail by separation 
of the grains from each other 

Section C-D-E in Fig. 9 depicts the results of a weld 
made with conventional procedures, As shown, a 
great deal of contamination has been absorbed and is 
located at the large grain boundaries. (A serious loss 
of ductility has occurred as indicated by the curves C, 
D, and F in Fig. 7 

\ third representation in Fig. 9 is section B, which 
illustrates a weld made using the improved techniques 
previously described. These include weld chill, a 
Section B is essen- 
The due- 


tility of the welds, which these sections represent, is 


large nozzle, and argon backing. 
tially equivalent to that shown in section B’. 


also comparable as evidenced by the close proximity of 
curves Band B’ in Fig. 7. The grains are again large, 
and the contaminants are located at the grain bounda- 
ries There is ho appreciable mcrease in the amount of 
contamination as compared to the chamber weld rep- 
resented by section B’, 

Referring to both of the representations (sections B 
and C-D-E) showing the process of welding outside of a 
chamber, one can observe the differences in the sizes of 
the molten weld puddle and postweld-heated area, As 
a consequence of using a chill bar, the sizes of both these 
areas are substantially reduced. In the case of the 
weld made with the chill bar, however, a large-diameter 
nozzle was also used because it provided argon protec- 
tion for a proportionately larger area than that obtained 
The effect of using both the 
large nozzle and the chill bar for welding titanium is to 


with a smaller nozzle 


increase the efficiency of the argon protection. 
Contamination encountered during the exposure of 
heated titanium to air is a function of both time and 
temperature. By decreasing either or both the time 
and temperature to which the titanium is heated, con- 
tamination of titanium can be reduced to negligible 
amounts, Weld puddles are the most active areas of 
contaminant pickup and must be carefully protected. 


Heat-affected zones are also active areas of contaminant 


Gorman 


Welding of Titanium 


pickup but to a lesser extent. Heat-affected zones 
should be protected when they are at temperatures in 
excess of 1600° F. 


the cooling times encountered in normal welding pra: 


Below this temperature, however 


tice are too short for contamination to be absorbed in 
quantities sufficient to affect ductility noticeably 
Should the heat-affected zones be exposed to air at 
temperatures ranging from about 1200° F up to 1600 
I’, some discoloration can be observed. However, it 
indicates the contamination of only a very thin surface 
layer and does not affect weld ductility. 


Titanium Alloys 

Welds in titanium alloys, using the best techniques 
which have been developed, are generally brittle 
Many times the material cracks either in the jig or 
while being removed from the jig. Some alloys have 
been found responsive to heat treatment after welding 
lor example, welds made in a titanium alloy with 8” 
manganese have essentially no ductility. A postweld 
heat treatment at 1625° F in an argon atmosphere for 
'/, hr followed by furnace cooling restores the weld duc- 


While duc- 
tility is not completely restored by this heat treatment, 


tility to a bend radius of better than 57’. 


it is considered sufficiently good for many applications 
Another example is a titanium alloy containing 3°7 


“"% manganese, which was also found 


aluminum and '/; 
to be responsive to postweld heat treatment. Heat 
treatment is obviously not a complete solution for im- 
proving weld ductility since such processing is often not 
practical on welded structures. 

A better solution for obtaining ductile welds in tita- 
nium alloys would be the development of weldable alloys 
The latest alloys suggested for this purpose contain (1) 
6°) aluminum and 4% vanadium, and (2) 5°) alumi- 
num and 2'/,% tin. The welding of these materials is 
being actively investigated with the hope that practical! 
techniques can be developed. 


Conclusion 

The foregoing material covers many factors involved 
in the inert-gas tungsten-are welding of commercially 
pure titanium and titanium alloys. All work to date 
has been directed toward the development of practical 
and useful techniques which will permit welding out- 
side of a chamber. In order to focus attention on the 
most significant developments, the following points are 
reiterated : 

1. Using the best welding techniques (including 
argon backing, large-diameter nozzles, and weld chill), 
good bend ductility can be obtained in welds made in 
commercially pure titanium outside of a chamber. 

2. The bend test is the best criterion for determining 
the extent of weld contamination. 

3. The techniques developed for welding commer- 
cially pure titanium outside of a chamber also apply to 
the welding of titanium alloys. 

1. It is generally necessary to heat-treat titanium 
alloys after welding in order to restore weld ductility 

5 It is not necessary to weld in an inert-gas chamber 
in order to obtain good welds in titanium. 
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OXYACET YLENE 
WELDING OF JET 
ENGINE PARTS 


hand 


bottle 


If you hear a NOLe that sounds ik t great 


pulled the cork from a giant champagne in the 
sky 


world’s newest phenomenon 


the 
the 
than the 


look up quickly You may be able to witne 


a jet plane breaking 
sound barrier That airplane, moving taster 


speed of sound represents some of the yreatest tec hnical 


Fig. 2 
strides made within the last ten year 9g 


Welding has ad 


new techniques for joining dissimilar metals 


welding 


inced during those vears 


and fabricating light, strong met 
Sut the old 


has kept pace with these new 


heat-resistant alloys 
als have been developed stand-by 
the oxyacetylene flame 
developments 

\ero Mineola 
oxyacetylene welding in the manufacture of jet engine 
the the 


Trades Co., in Long Island, use 


hands of an operator 


manifolds. In expert 


oxyacetylene torch is an essential member of the pro 


duction team used by this manufacture! 


How the Manifolds Are Made 

The first step in the production of these parts is to 
stamp each half from 0.064-in. thick 


tutomatically as 


heet 
halves are then spot-welded 


hown iti hig Ihe basi 


beginning some indica 


we big. | two 


Fig. 3 
manifold piece 18 how 
tion of its final form 
After 


vhere an 


moved to a contour 


the fold 


yt welding the blank 


operator cut iround mat 


Fig. | The first step in making these manifolds is to stamp 
each half from aluminum sheet 
Practical Welder and Di 
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and the basic shape of 


Fig. 4 
operator paints the flanges with flux 


The halves are next spot welded semi-automatically 


the part is formed 


Sawing the spot-welded manifold blanks to con- 


tour is the third step in their production 


In preparation for oxyacetylene welding, an 


| 
Wha 4 : 


leaving a slight flange (see Fig. 3). The parts are 
placed in a box and taken to the welding area. Here, 
oxyacetylene flames are used to make two longitudinal 
welds in the manifolds. The girth-welds are made with 


an inert-gas-tungsten-are welding torch 


Welding the Manifolds 


Before the weld is started, the flange which was left 
after the sawing operation is cleaned and painted with 
flux (see big. 4 The aluminum welding rod has also 
been coated with aluminum welding flux. Using a 
welding tip the same size as for a similar thickness of 
steel, the operator adjusts the flame to a small excess 


acetylene feather. Then, she carefully preheats the 


Fig. 5 After preheating, the operator makes a weld in 
the flanged aluminum sheet 


Fig. 6 Here is the basic manifold after both longitudinal 
seams have been oxyacetylene welded 


Fig. 7 Since the part is manufactured to close tolerance, it 
is placed in this jig for sawing 
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entire length of the joint, making sure not to overheat 
the manifold (see Fig. 5 

Oxyacetylene welding of aluminum is_ performed 
using a forehand technique. The operator keeps the 
torch at an angle of approximately 30° to the work 
When she reaches the appendage, the work is reposi 
tioned on the jig, so that the direction of welding 
remains the same. At the completion of this joint 
the piece is turned over and the other longitudinal weld 
is made in the same manner 

Upon completing both welds, the operator allows the 
manifold to cool slowly, and then cleans off all the flux 
This cleaning must be done as soon as possible, since 
A manifold 


with the longitudinal welds completed and cleaned is 


the flux is corrosive if left on aluminum 


shown in Fig. 6 

The next step in the production of these manifolds 
is performed on a cut-off saw. The welded piece is 
placed in a sizing jig, and all ends are cut to tolerance 
(see Fig. 7). When this operation is completed, the 
part is returned to the welding area for the addition of 
the tube ends by inert-gas tungsten-are welding (see 
Fig. 8.) 

After the inert-are welding has been completed, the 
finished manifold is ground down on the inside to insure 
even gas flow in operation. It is next tested under 


water pressure of 125 psi to make certain that there is no 


The tested manifold component is matched 
These tests 


leakage 
to & mating piece, as shown in Fig. 9 
assure perfection and quality work—necessary in all jet 


engine production 


Fig. 8 Inert-gas tungsten-arc welding is used to join the 
small tube end to the appendage of the manifold 


Fig. 9 After a water pressure test at 125 psi, the mani- 
fold is mated to an adjoining part 
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Fig. | This 12,000-lb compressor cylinder was cast in two sections which are submerged-arc welded together in this in- 
stallation; automatic submerged-arc welding does the job faster and more economically than any other method previously 
used 


SU BMERGED-ARC WELDING SOLVES 
AN “IMPOSSIBLE” ONE-PIECE CASTING JOB 


BY WIRT F. BUCHANAN 


fabricated faster, 


a large compressor called for six-ton, double 


lled evlinders with suction and exhaust chamber trom lore « on i ever before 


included the space ting seemed to he ire | compressor units 


the only logical method of produ gy the part: vet i used in ere count ping stations. They 
7 ft long, develop 


would have heen practicany 


inder in a single piece ity In ide each 


\ change in procedure an internal 


these units at (Cooper em 
Pa It was decided to cast the es 
1) and to weld the hal gethe ter ail 


hich 


it The inner 


velding methods used at 
and it vas difficult 


problem was studied ve CAr " ‘ d the subme ryed ngle unit by first 


are elding proc ‘ d for the jol I} ‘ ing t ! nner nd then the shell 
moder high speed 1) hours fro of the outer ri d preparation consists ol 


the ime needed to machining the Ol [Wo Castings heating 


duced them to 450° F and na rotating fixture 


About 30 passes al de to complete the inner weld, 
and 55 to complet rie iter f \ erage welding 
Wirt F. Buchanan is g Su ndent ‘ ry > 
City. Pa speed | 24 ipm 
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: rst were slow and costly thich The surrounding jacket is 42 in. in diameter 
| 


Fig. 2 Four sections make up the cylinder assembly; the inner bore of the two main sections extend beyond the outer shell 
to provide working room to make the inner weld; two semicircular pieces are then welded in the gap to complete the outer 
jacket 


Kdges of the outer shell are kept approximately 
6 in. apart to provide working room while the inner bore 
is being welded. This space is filled by welding two 
semicircular pieces of the same thickness as the outer 
shell (seen in Fig. 2) in the opening. Two '/¢ by L-in. 
backing strips are also used in the final welding opera- 
tion. Welding is done with a current of 575 amp 
de, reverse polarity supplied by a rectifier 

After welding, the cylinders are ground, checked with 
a dye solution for imperfections and annealed, Com- 
pleted compressor cylinders are smooth, sound, ef- 
ficient units (see Fig. 3) 
Fig. 3. The completed cylinder after being ground, dye- 
checked and annealed 


TUNGSTEN-ARC WELDING SPEEDS 
PRODUCTION OF CORROSION-RESISTANT 
CABLE SUPPORTS 


Aluminum and steel support systems for power cables 
and piping of all types (see Fig. 1) are being produced 
at new top speeds and high quality with inert-gas 
tungsten-are welding. The Husky Products Corp., 
Cincinnati, Ohio, manufactures cable carriers made of 
both weight-saving, nonmagnetic aluminum, and hot- 
dipped galvanized steel. Porosity-free inert-are welds 
take only 15 see to complete, and require no finishing. 

Both the aluminum and steel systems are corrosion 
resistant, and require no maintenance under normal 


conditions. The cable carriers are rigid, have high 


load capacities and can be placed on supports up to Fig. 1 By using inert-gas tungsten-arc welding, these 
sturdy, lightweight cable carriers are being fabricated 
Rased on a story by the Linde Air Products Co., New York, N. Y at new high speeds; this is a sketch of a typical installation 
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Fig. 2 Crosspieces are set in holes Fig. 3. Inert-gas tungsten-arc welding Fig. 4 


punched in the curved members of 
this support cross, and inert-gas tung- 
sten-arc welded in place treatment 
12 ft apart This reduces the number of hanget 
brackets needed, and saves valuable building pace 

Cable carriers are fabricated in sections of different 
lengths and shapes. Small aluminum se is weigh 
as little as 4'/. Ib, and sections 20 ft 


39 Ib. The basic design shown in Figs 


Each weld requires only 15 


a long cable rack section; completed sec to complete; this particular cable 
welds need no finishing or postweld 


rack is 24 ft long; jig used is simply 
an 8-in. pipe with clamps welded on 
Consists ol set ih pune hed 
hole and parallel Strips 


inert-: welder ipport and cables and 


tubings are readily accessible tallation. Sup 
port are made in tanduard md in tatlored 


tion dey nding upon needs 


CAST WELDMENTS HELP TO PRODUCE 
SPECIALIZED UNITS 


The field of cast weldments has been gaining a great 
When considera 


tions of veight design and cost make it practical 


deal of recognition in recent years 


impossible to produce a piece as a single quality 
ing, foundrymen turn to cast weldment design 
unit is divided into castable segments, and these 
segments are velded together 


The cast 


duction of many 


eldment proce is being used in the pro 
specialized unit For example 
screen frames for the Ahlfors upflow vibratory pulp 
screen are now being made in this manner (see Fig, | 
Originally ol bolted construction requiring expen 
machine work and fastenings, the frames : now of 
welded construction and offer the simplicity and quality 
of a well-designed integral casting: greater durability 
and economy have been achieved 

This pulp sereen is classified as a flat type screen 
with a further development however, of pushing the 
flow of pulp stock upward through the cereen plates 
This is done since in pulp stock the natural tendency 
of the lighter and finer fibers is to rise; the heavier dirt 
and undesirable fibers tend to drift downward 

This upward screening bas two advantages 
the dirt and pitch that collect in the screen slots can 
be blown back into the rejected stock flow by overhead 
showers This increases the cleanline 
Second, because of the higher consi of the 
screened stock the screening re diluting 


wate! ind reduces the amount 
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Fig. 1 Typical application of cast weldment design is 
shown in the construction of this frame for a vibratory pulp 
screen 


equipment required later on 
The heavy load of we pulp, pul ated by the dia 


phragm, exerts an intense dynamic load on the frame 


The frame is composed chromium-nickel stainless 


steel end castings and ils: the side rails are held 


the r by Lainie CTORS bars 


vhich ipport 


for the creen plates The 
frame is bolted to the flat top of ibration dampener 
at the machined base of the end « 

The cast weldments at it treated and straightened 
before welding into th \ jig is employed 
to Insure proper positioning of the weldments, A 
stre relieving he treatment, follow by a careful 
dimensional check, insu tha i unit is ready for 


final machining to th ( tolerances required 


Welder and Lh ner 


2, 3 and 4 
4 
: 
of pulp thickening 


SPOT WELD “HITS SPOT” IN MANUFACTURE 
OF AIRCRAFT 


BY FRANK PEDROJA, JR. 


Resistance welding was come upon by Professor Elihu 
Thomson while he was experimenting with a spark 


coil at a Philadelphia laboratory in 1885 


Its use spread rapidly in industry and it was adopted 


early in aireraft’ production (a spot-welded stainless 


steel airplane was produced in 1929). Widely used in 


the aircraft industry today, spot welding is a major 


departmental operation at Beech Aircraft 


The aircraft industry has been attracted particularly 


to spot welding because it saves weight, the cost of 


production is decreased, the welded surface is left 


smooth and the method is a great time-saver over 


other types of welding 


A spot weld has great shear strength (which makes 
it invaluable in specific cases), important statie and 


fatigue strength and unusual corrosion resistance. 
Restricted at first to a few light metals, today both 


ferrous and nonferrous metals are being spot welded 


successfully 


In our plants at Wichita and Herington many non- 


structural steel, aluminum and magnesium pieces are Fig. 1 Spot welding a landing gear door 


spot welded partly or entirely. The list of items 


includes cabin doors and window frames, bulkheads 


for fuel tanks, control surfaces and numerous sub- 


assembly pieces (see Fig. 1) 


Welders must measure their efforts against three 


factors: (1) the amount of eleetrie current, (2) the 


resistance factor of the materials being welded and 


(3) the length of time of the welding action 


Meticulous checking of each welding machine and 


careful preparation of the materials to be welded are 


part of our daily routine 


In addition to a daily surface resistance test made by 


a quality control representative, throughout the day, 


as each different welding job is begun, the operators 


bring sample strips of the materials which they are 


welding for individual checks 


Three separate checks are made: (1) surface cleanli- 


ness of the material is measured on an electrical re- 


sistance tester (2) shear strength is measured on a 


tensile test machine (see Fig. 2); and (3) a penetration 


check is made by sawing the spot weld in two and ex- 


amiming the fused area under powerful magnifying 


glasses The penetration and shear strength must be 


Fig. 2. Shear strength of spot-welded aluminum specimens 
Frank Pedroja, Jr. ix associated with Beech Aircraft Corp, Wiehita, Kan is being measured on a tensile-test machine 
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Fig. 3 Basket of ailerons being washed in preparation for 
spot welding 


just right. Too much penetration will cause a tend- 
ency to crack; too little will not withstand the re 
quired shear test. 

Because spot welding demands spotless materials 
and a completely conductive surface, metal pieces 
which are to be spot welded are cleaned thoroughly 
and etched before they are welded (see Fig. 3 

A hoist crane carries and dips baskets of parts into 
six large tanks for both hot and cold baths. The first 
dip removes oil, dirt and grease. In successive dips 
the parts are rinsed, etched in acid solutions to remove 
the nonconductive layer of aluminum oxide and rinsed 
again to arrest the etching action 

Two to five minutes in a steam dryer prepare the 


parts for spot welding. Dryer operators wear rubber 


Fig. 4 Fins for jettisonable jet fuel tanks begin a long ride 
through a mechanical etcher and dryer in being readied for 
spot welding 


gloves when they handle the parts in order to keep 
them as clean as possible 

For some parts, which have been previously heat 
treated, the process of cleaning and etching is entirely 
mechanical. On a conveyor, they are carried through 
two long tunnels where they are sprayed, dipped and 
steamed (see Fig. 4 Workers feed the parts into the 
tunnels and remove them from the conveyor after 
they have been cleaned, etched and dried in one opera- 
tion 

Spot welding today is a carefully planned, precisely 
carried out part ol the produ tion of both commercial 
and military aircraft \ safer, lighter, sleeker air- 


plane is being made because of if 


STUD WELDING SIMPLIFIES 


FASTENING OF 
STEEL LINER PLATES 


Steel liner plates in huge rotary tumbling barrels made 
by N. Ransohoff, Inc., Hamilton, Ohio, must be easily 
replaceable but at the same time they must be secured 
so that they can withstand prolonged punishment 
They are in constant jarring contact vith heavy cast 
ings being cleaned in a cascading bath of sharp cleaning 
stars and cleaning compound. For this and other 


rugged lastenmng jobs on it metal cleaning equipme! 
Ransohoff uses stud welding 
Each of four compartments ttumb y barre] 


recently bv this company is hned with 2O separate re 
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Fig. | This huge rotary tumbling barrel has 800 */,-in.- 
diam studs, welded to the backs of the replaceable liner 
plates and used to secure the liners to the barrel proper 
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Fig. 2 Threaded studs, */, in. diam, are being end welded 
with the portable stud welding gun to the backs of steel 
liner plates used in rotary tumbling barrels 


placeable plates of *#/,-in. steel, secured to the barrel by 
*/,-in.-diam. threaded studs end welded to the backs of 
the liner plates (see Figs. 1 and 2). The studs project 
through holes in the barrel and are fastened on the out- 
side by nuts and griptight washers. Replacement of 
liners is thus simplified because the nuts can be reached 
easily and the studs cannot turn when nuts are re- 
moved. <A total of 800 studs are used on this barrel. 

In addition, stud welding improved design by leaving 
the faces of the liner plates, which touch the tumbled 
work, free of projections which would be present with 
other fastening methods. The surfaces remain uni- 
form, without worn bolt heads, irregularities or soft 
spots 

In effect, the studs fulfill a further fastening function 
in connection with chilled steel bars which are inserted 
between the liner plates and are held in place by them 
The bars project sufficiently to carry the work up the 
sides of the rotating barrel and create the cascading 


action 


INERT-GAS TUNGSTEN-ARC WELDING 
SPEEDS FABRICATION OF RAMPS 


Inert-gas tungsten-are welding is speeding production 
of the largest magnesium loading ramps ever construc- 
ted. These strong, lightweight, “piggy back’ ramps 
were developed to make end loading of truck trailers on 
to railroad flat cars faster and easier. By using a team of 
eight ramps placed at different sections of the train, up 
to 200 trailers can be loaded or unloaded per hour. 


ry by the Linde Air Produc New York, N. ¥ 


Fig. | Ramps are built entirely of magnesium plate and ex- 
truded shapes; sections range in thickness from to '/»-in. 
Note the smooth, high quality welds 
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There are 2130 ft of sound, clean inert-are welds 
in a single ramp. The entire unit is built of type FS-! 
magnesium plate and extruded shapes, which range in 
thickness from */;, to '/,in, All sections are clamped 
and tack welded in position, then joined by either 
fillet or V-butt welds. Each ramp is postheated 
to 450° F in order to relieve any existing stress and then 


Fig. 2 When completed, this inert-gas tungsten-arc 
welded magnesium ramp will be capable of supporting 
loads up to 59,000 Ib; it weighs about '/, as much as an 
equal-size steel ramp 
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Fig.3 Strong, lightweight inert-gas tungsten-arc welded mag- 
nesium trailer ramps have cut the time needed to load and un- 


load railroad flat cars by more than half 


cooled slowly. No weld finishing is necessary 59,000 Ib, or more tl ts own weight, A 
The ramps weigh only 4800 lb and move on rubber single ramp, i made of st vould be many times 
tired wheels they ean be rolled mito position by two heavier and tt uselulie table unit would he 


men. A magnesium ramp can support loads up to 


INERT-GAS TUNGSTEN-ARC HARD SURFACING 
DOUBLES GRAIN HAMMER LIFE 


The constant pounding of steel agan 
hammer mill wears down the hamn 
midwestern grain company now doubl 
life of its hammers by applying 
material to the leading edge 
company has found that the 
metal is to use the argon-shielded 

In the first step of the hard 
operator inserts a metal rod throug! 
30 hammers, separating the individua 

in. spacer rings. Both are 
threaded end of the rod, holding 
correct: position Ihe 
impurities from the ed 
hard-facing mater 
surface lightly rrindet care ¢ 
rations, a! irtacing is artes 

Fig. | A set of 30 grain hammers is hard-surfaced, using 


an inert-arc welding torch 
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\n inert-are welding torch is used to lay down a 

«in. deposit of hard-surfacing rod along 3 in. of the 
leading edge of each hammer. The welding current is 
ACHE, and the argon flow is 20 cfh 
The inert-gas tungsten-arc method has two advan- 


set at 1-5 amp., 


tages over using an oxyacetylene torch —speed and 


The time required to deposit the hard-sur- 
Better quality is obtained 


quality 
facing metal is cut in half. 
because the argon shield prevents atmospheric contami- 
nation of the weld puddles. Welding speed is fast 
keeping the heat-affected zone small and distortion to a 


SILVER SOLDERING JOINS MONEL AND 
BRASS IN MARINE FABRICATION 


Silver-soldering is essential in the manufacture of 
marine gasoline tanks at the Skyling Products Ine., 
plant at Deer Park, N. Y 

The tanks are fabricated from 0.037-in. thick Monel, 
which is used for its high corrosion-resisting properties 
Once the Mone! has been cut from sheet stock, the flat 
metal is bent and the seam welded into cylindrical 
shape. Then the ends are seam welded in place. 

Next, several brass fittings are silver soldered to the 
tank. The boat's fuel line and plugs are connected to 
these fittings. The silver-soldering process is used 
because it gives an especially strong bond on sheet metal 
of 0.062 in, or less. An inferior bond could develop into 
a leak, which could result in fire, or stalling while at sea 
and far from help. With silver soldering there is no 
danger of this kind, no matter how much the boat 
engine vibrates or how rough the water 

Each fitting is set in its proper hole in the cylinder 
The fitting is then painted with flux and preheated 


until it begins to sweat. Using the solder, the fitting 


Hased on « story by the Linde Air Products Co., New York, N. Y 


Fig. | Before the fittings are silver soldered, the ends are 
machine welded into these marine gasoline tanks. When 
they ore completed each tank will hold 40 gal 
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and adjacent part of the tank are tinned and silver- 
soldered together, giving a neat, strong, and corrosion 
resistant bond. No additional finishing is needed 

The total time for the whole process is less than 3 min 


for the 3-in. fitting. 


Fig. 2. The brass fittings are set into holes in the Monel 
tank. After coating with flux the fitting is ready to be pre- 
heated and soldered 


Fig. 3. After the preparation and heating the solder is 
applied to the hot metal. The result of this operation is o 
strong bond that needs no further finishing 
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A number of the accepted 


techniques for welding some 


alloys, such as titanium, 


thorium allovs 


will be reports on latest methods 


relatively new commercial metals 
zirconium 
are-cast molybdenum and magnesium 


Papers 


ron wel 
Sessions 


pressure 


AWS Fall Meeting Technical Program Set 


Fifty-seven papers have been Lf Iw essions on weldability and re 
cepted by the Technical Papers Com earcl ire planned The principal 
mittee for delivery at the AWS Na ubjects to be covered will be notch 
tional Fall Meeting to be held in Cleve toughness, brittle fracture ind weld 
land October Sth to 12th The metal porosity mm mild tee] Two ses 
papers, covering practically all phases sions on inert-ar velding also have 
of welding activity, will be presented been arranged One of the paper will 
in 19 technical sessions In addition be a practical discussion on how to 
two special sessions are being planned select the proper inert-gus-shielded 
4 Symposium on metallizing to be de irc-welding proce 
veloped by the AWS Committee on Other highlights of the technical 
Metallizing and a session on shop program include 


on weld inspection with 


papers radioactive isotopes and magnet 
and parti les 
the e A session on brazing and surfacing 
and eA paper on a new nodular ist 


ding rod 
on piping, tubing and 
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District No. 5-East Central 


Lew Gilbert 


District No. 6-Central 
Keith Sheren 


OTHER DIRECTORS 
C. A. Adams 


C. H. Jennings 


Junior Past-President 


AWS DISTRICT DIRECTORS 


District No. 2- Middle Eastern 


Honorary Life Director 


AWS DIRECTORS-AT-LARGE 


1958 


G. O. Hoglund” 
E. D. Peters 
J. L. Wilson 
R. J. Yarrow 


1959 
J. H. Blankenbuehler 
G. E. Linnert 
Gordon Parks 
F. H. Stevenson 


District No. 7 - West Central 
A. F. Chouinard 


District 


No. 8- Midwest 


F. G. Singleton 


District No. 9 - Southwest 


J.B 


. Davis 


District No. 10- Western 


District 


Breese 


No. 11 -Northwest 


Cc. M Styer 


F 


L. Plummer 
Junior Past-President 


H. Humberstone 


Junior Past-President 


effected 


Jung 1956 


* Mr. Hoglund has been elected to higher office 


Replacement 


in vacated office will be shortly 


tuinless steels 


@ Papers on wool welded struc 


eA on resistance welding in 

id pape recent develop 

ments in magnetic force welding 

Pape on the motor-are welding 
| ( ind stud welding 


AWS Adds Supporting 
Company Members 


Several additional organizations have 


recent enrolled as Supporting Com 
pany member Phe ire as follows 


Welding ind 
785 N. Praine Ave Hawthorne, Calif 

Fairchild Engine Division Fairchild 
Iingine & Airplane Corp., Deer Park, 


engineering 


Le Tourneau-Westinghouse Co., 2301 

Adam Peoria, Ill 

S¢. Louis Car Co.. 8000 North Broad- 
way, St. Louis 15, Ms 

rackson Co $333 Chase Ave., 

All of these enrollments became effec 
tive May Ist, except for the enrollment 
ol the Trackson Co 


effective on Apr 1956 


vhich became 


Ohio Nut and Bolt Co. Sponsors 
Sustaining Membership 


The latest organization to become 4 
Sustaining Member of the AMERICAN 
Socrery is the Ohio Nut and 
Bolt ¢ | t Ave Berea, Ohio 
ewe h to develop new and better 
qu roduct oiming metal 
‘ ‘ throug! ‘ tance welding 
fastens hea een the constant aim ol 
the Ohio Nut ar Bolt Co. This 5O 
ones oneered in the 
leve e welding las 


tere med ne ‘ te entire pro 
luct ti ‘ er 400 stock fas 
istom parte 
Weld Fastene fler the manu 
facture ‘ y metal products the 
tage of a tener of single-piece 

truct provide inde 
tructible eld flusl urfaces for 
ting part itrusion to mal 
‘ irfaces, added 
trength t yet moiponents the 
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WELDING ona 
BRAZING 


PROBLEM: 


Brazing and 
Braze Welding Rod Selection 


Airco #22 Manganese Bronze Rod. 
A general purpose rod that should be 
in every welding shop where high 
strength brazed joints are required. 
Flows smoothly and produces sound 
joints on maintenance work when used 
with either Airco Marvel Flux or 
Airco High Test Liquid Flux. Airco 
#22 is also available with flux already 
coated on the rod to insure positive 
base metal protection. 


Airco #20 Bronze Rod. Ideal for 
braze welding of steel, cast iron, malle- 
able iron, copper, and dissimilar com- 
binations of these metals. Airco #20 
is available as a pre-coated rod using 
Hi-Test Flux, When this rod is pur- 
chased bare, either Hi-Test or Marvel 
Flux can be used for high strength 
welded joints. 


Airco #27 Low Fuming Bronze Rod. 
For the brazing or braze welding of 
steel, cast iron, or bronze. Low fuming 
characteristics of this rod increase its 
applications in restricted areas. Recom- 
mended fluxes for use with Airco #27 
are Airco Hi-Test or Marvel Flux. Flux 
coated rods also available. 

Brazing and Braze Welding Flux. 
A good brazing flux cleans the joint, 
removes oxides created by heating, and 
picks up impurities in filler metal. 
Airco Hi-Test Flux, when properly 
applied, will accomplish these jobs. 
Send for this free catalog! 

You'll find here the finest rods and fluxes 
for joining both ferrous and 

non-ferrous metals. Write 

Airco at address below. 


Roquost Catalog 9-13 WJ 


GD), 
Air REDUCTION 


New York 17. N.Y. 


Offices and deaters in 


~ 
Aw Reduction Canada Limited 


area of the weld, and vibration-proof 
attachment because Ohio Fasteners be 
come an actual part of the metals to 
which they are attached 

Gregory F. Grey, chief engineer of the 
company, is the Sustaining Member 
Representative 


District 8 Officers Conference 
Scheduled for July 20 


The District 8 Officers’ Conference 
scheduled in Minneapolis for Friday 
July 20th, will be held during the 
famous Minneapolis Aquatennial Week 
Russell H. Schleuder, of Electric M: 
chinery and Manufacturing Co., 
general arrangements chairman and 
W. £&. Coleman, Linde Air Products, is 


committee vice-chairman. Other com 


Russell H. Schleuder 


W. E. Coleman 


mittee members are led Hall, Flour City 
Welding Co., Entertainment and Food 
Arrangements, Dave Dallman, Air Re 
duction, Weleome and Hospitality, and 
Roger Griffis, H. R. Toll Co., Trans 
portation 

Hotel reservations will be made by 
participating officers at the Calhoun 


Society News 


Beach Hotel and the conference will 
be held in the Skyline Room. 

C. M. (logston, Northwest Chair- 
man, is arrangements chairman for a 
group of activities for women attending 
the conference, and the tour program 
includes a luncheon and trip through 
the famous Betty Crocker Kitchens on 
Friday morning. 

Problems in sections will be pre 
sented by H. Jackson, District Directo: 
After a noon luncheon, the conference 
will continue until the cocktail hour 
when the women will join the men be- 
fore dinner. 

After dinner 
entertained at the famous Aqua Follies 
at Theodore Wirth Pool, one of Minne- 
apolis’ famous lakes 


participants will be 


BULLETIN 


Positions Vacant 


e Teaching position. Assistant in welding 
engineering. Half time employment. Re 

quire B.S. degree in welding engineering 
electrical engineering, metallurgical eng 
neering, general engineering, civil eng) 
neering, or physics, with strong interost in 
teaching and research. Knowledge of the 
welding field is desirable but not essential 
It is assumed that the candidate would be 
interested in pursuing an advanced degre¢ 
in welding engineering Acceptance b 

the Ohio State University Graduate School 
is also a condition of employment Ap 
proximately 20 hours a week will be spent 
in teaching and research activities. Salary 
$1800 for nine months (hut-ol-state lees 
remitted 


will be Interested persons 


should forward completed résumé of edu 
cational and industrial experiences to 
De partment ot Welding 
Room 128, Industrial Engineering Build 
ing, Ohio State University, Columbus 10 


engineering 


e Instructor to teach courses in ar and 
gus welding. Good starting salar and 
working Bache- 


lor of science degree preferred but not 


pleasant conditions 


essential. This position is for a man with 


practle al « xpertence und a genuine interest 
in the field of welding. For further infor 
mation, write to Dean of Engineering 
California State Polytechmie College, San 


Luis Obispo, Calit 


e Welding Engineer 
Mechanical 
gradtunte 


electrical 

Experience in inert-gas 
sten-are welding of heavy aluminum plate 
Job involves customer consultation and 
extensive investigation of aluminum weld- 
ing in product, research and development 
group. Salaried Personnel Department 
Revnolds Metals Co 200) S. St 


Louisville, Ky 


Tue Journ 
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as reported to Catherine O'Leary 


HARD-SURFACING 
MATERIALS 


Albuquerque, N. 
ture and Uses of Hard-Surfacing 
Materials was the subject of a discus 
sion and slides shown by Kenneth 
Carter of Stoody Co., Whittier, Calif 


it the April 20th meeting of the 


Albuquerque Section held at the Uni 


versity of New Mexico Industrial Arts 
Building The slides howed the 
manufacture of abrasion” resisting 
alloys appli ible to either are or gas 
velding Mr. Carter’s discussion ac 
ompanying the slides was of consid 
erable interest After howing the 
slides, the speaker answered question 
from the group in a manner whicl 
gave evidence of considerable 
edge about the manufacture metal 


practical 


lurgical characteristic ind 


ipplication of these produ ts 


EUROPEAN WELDING 
TECHNIQUES 


Birmingham, Ala. 
Welding Techniques and Applica 
tions’’ was the subject of the April 


10th meeting of the Birmingham Sec- 
tion, held at Hooper’s Cafe 

speaker [or the evening wa \ 
Greenberg, Technical Secretary of 


AWS, who reported on his tour of 


velding operations in eleven Luropean 
eountri Spril His talk coy 
ered ma pl 
us tructures boil 
er ind pressure piping rail 
rond = equipment sutomobile ind 

ting Colored les of scenes in 


iropean welding 


illustrate the tall 


were used to 


Following a question-and-answet 
period during VI ! American ma 
kuropean practice vere compared 
Mr. Greenhe t series of 

les « hou ean points of 
iterest 


LECTURES ON WELDING 
METALLURGY 


Cambridge, Mass.-A_ very 


‘ eries of lecture on the ub 
et Welding Metallurgy of High 
All nd Stainte Steel ponsored 
the Boston Sectior tarted on Feb 
21, 1956 and ended on Mar. 27, 1956 
The ture 


Dr. Harry Udin 


nel ind lirector al Suburban 


i t t prote Metallurgy if 
Ma husetts Institute of Technol 
ry here the ture took place 
| i i i serv 

tures he t vea The course 
had an attendance of 2545 who paid 
$5.00) per rm of entire course 


lectures were 
is follow Chemical and Physical 
of Mechanical 
Metallurgy of High-Alloy 


Stee! ina Welding Metallurgy ol 
Ferriti Stainke Stee Martensitic 
Alloy Austenitic Staink Steel 


The Miscellaneous High-Al 


The yer ery well re 
ecut engineers op 
erat nad ilesmen They were 
techni enough to ¢ e the engineer 
( ‘ t new infol ition as well 
is t be underst | by the welding 
on ti } ned a knowledge of 
the ef ‘ problems en 
tere Ve ig technique A 
request | clue i made tor 
lecture next year on 
fe i These future 

ct ‘ ire me Peering planned 


PLANT TOUR 


Bridgeport, Conn hifty members 


the Bridgeport Section took part in 
i guided tour of the Bridgeport Brass 
plant on Ay 


WELDING STAINLESS 
STEELS 


Hammond, Ind 
1) people attended the March meet 


Approximately 


BOSTON SECTION SPONSORS LECTURES ON WELDING METALLURGY 


More than 250 enrolled for the special lecture course covering the metallurgical 
aspects of welding stainless steel recently sponsored by the Boston Section. These 


lectures were conducted by Dr. Harry Udin 


Jt NI 


Section New and | ent 


Among those who attended the course 
was Mrs. Frances Bourgue, the first 
female member of the Section 
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SPEAKERS AT MARCH MEETING OF CHICAGO SECTION 


The dinner speaker at the Chicago Section was Capt. F. J. 


Kane who spoke on Nike installations 


ing of the Chicago Section held at 


Vogel's Restaurant in Hammond, 
Ind 

The dinner speaker was Capt 
Francis J, Kane of the U. 8. Army 


who gave an interesting talk on the 
of the Nike 


around the Chicago area 


installations 
He showed 
Nike missile 


operates and how the general protec- 


operation 
a diagram on how the 


tive system is set up to protect the 
Chicago area 

In addition, a 25-min movie 
pared by the U.S. Army 


which portrayed the training which is 


pre- 
wis show n 


given to the personnel who operate 
these installations 

The technical speaker of the eve- 
ning was Harry F. Reid, Jr., WS, of the 
MeKay Co., Chieago. His talk, which 
was a very interesting one, dealt with 
the welding of various types of stain- 
leas steels and the selection of proper 
types of electrodes for use with them 
After his 
answer forum was held, and from the 
asked, it 
ipparent that the leeture had aroused 


lecture, a question and- 


numerous questions Was 


considerable interest 


STRUCTURAL WELDING 


Cleveland, Ohio.--A joint meet- 
Cleveland Section with the 
Division of the Cleve- 
ring Society was held 


April llth, at the 


ing of the 
Construction 
land 
on Wednesday 
Manger Hotel 

At the meeting a 
20-min, I6-mm, color film on “Oxy- 


Master of Metals,” 


Chis film gave some very 


opening of the 


acetylene Flame 
was shown 
good information on the subject 
“Welding of Multistoried Build- 
ings Is No Myth’ was the subject at 


a talk given by LaMotte Grover 4, 


The technical speaker of the evening was Harry F. Reid. 


He is shown above, at left; Jay Bland is at right 


New 


(arover cov 


of the Air Reduction Sales Co 
York. In his talk Mr 
ered the design 
welding for multistoried buildings and 


and eontrol over 
other structures to save cost and gain 
the fullest advantage from welding 
Mr. Grover stated that, with the use 
of are welding, 5 to 10° of the metals 
saved 


and materials used can be 


Also prefabricating steel can save 20 


to 40% in cost of erection, The 
speaker recommended that all con- 
struction companies and designers 


use the AWS Codes 


MECHANIZED ELECTRIC 
WELDING 


Denver, Colo. The April 
meeting of the Colorado Section was 
held in the Festival Room of the Ox- 
ford Hotel on April 10th 

Coffee speaker was Bernard Beek- 
with, Denver Poat p jlice 
Mr. Beckwith told of 


experiences as a reporter which were 


dinnet 


reporter 


some of his 


very interesting to the group 

The main speaker was F. R. Wood- 
ward WS, of the Taylor-Winfield 
Corp., Warren, Ohio His talk was 
on “Mechanized Electric Welding” 
which was accompanied by slides and 
moving pictures. It was quite in- 
teresting to see the machines working 
as robots during the welding of parts 


on a production line. 


HARD SURFACING 


Dayton, Ohio. 
guests of the 


Forty members and 
Dayton 
present at the regular monthly dinner 
meeting held on March 10th at the 
Dayton Engineer's Club 

The meeting opened with a sound 
film by the Ford Motor Co., 
automation operations in the 


Section were 


showing 
and 


Section News and Events 


Cleveland Engine Plant and Foundry 

Featured speaker was Howard 5 
Avery 3, research metallurgist for 
the American Brake Shoe Co., Mah 
wah, N. J. By the use of slides and 
excellent choice of general analysis 
Mr. Avery 
technical and valuable information in 
semitechnical language, on hard sur 
facing to minimize 
This technique combines the advan 


presented some highly 


industrial wear 


adding wear resistance 


exactly where needed; 


tages of 
easy use ol 
very hard compounds and wear re 
sistant alloys; 
the field; economical use of expensive 


ready application in 
alloy elements; protection in depth 
hard surface layer 


and, a reinforced 
by a tough base. 

Mr. Avery also pointed out that 
hundreds of hard-surfacing alloys are 
possible but most needs are served by 


a group of about 8 types: tungsten 


carbide composites; high chromium 
irons; martensitic irons; cobalt base 
alloys; nickel base alloys; marten 
sitic steels; pearlitic steels; austen 


itic steels 


ANNUAL PLANT TOUR 


Wallingford, Conn. On 
April 17th, about seventy 
and guests of the Hartford Section 
journeyed to Wallingford where the 
Wallingford Steel Co 


Tuesday 


memiy 


played host to 


the Section’s ‘Annual Plant Tour 
Guides were assigned to small 

groups, which were shown through 

this modern strip rolling mill 


Founded in 1912 with an annua! pro 
duetion of 6000 tons 
produce more than 60,000 tons 

The 
i. B. Clabourne, now president, and 
B. Boyd. In 1935 


it has grown to 


company was organized by 


controlling 


THe WELDING JOURNAL 


* 
= 
: 
{ 
3 


i 
i 
| 
i 


JUNE 


WELD 


PREPARATION 


with the 


saves 
TIME and MONEY 


¢ SAVINGS in fabrication costs up to 
50% have been reported by users of the 
Arcair Torch for weld preparation. 
The usual Arcair procedure is to butt 
unbeveled plates together and either 


tack weld or run a sealing bead along 
The joint is then 


one side of the seam 
gouged from the 
opposite side, usu- 
ally with one pass 
of the Arcair torch, 
leaving a _ clean 
even groove ready 
for welding. On 
heavy plates the 
backside is then 
gouged to sound 
metal and welded. 


Welding without 
prebeveling 


EASE OF FITTING—as well as elimina- 
tion of burning slab operations with 
necessary extra handling—plus the fact 
that both plates are prepared by a single 
pass of the Arcair Torch which is 
economical to operate, make this method 
faster and cheaper than those previously 
used. 

THE NEW L MODEL Automatic Travel 
Torch, which takes the torch out of the 
operator's hand and places it on a tractor 
is particularly adaptable 
Write for complete 


or ina fixture, 
to this operation. 
information 


Company 


| 431 S. Mt. Pleasant St. 
Lancaster, Ohio 


| Write 
for your FREE copy of Arcoir's 7 
mew “CASE HISTORY 800K". 


See positive proof of Arcoir 
money-saving performance in 
countless industies! 


SOLD BY WELDING SUPPLY DEALERS | 


1956 


acquired by the Ludlum 


Steel Co., and in 1938 when Ludlum 
Steer ind Allegheney Steel merged 
Wallingford Steel became part of that 

poratior In 1949 operations were 
expanded to produce tuinless steel 
piping ind tubing 

Following the tour the group 
moved on to the Yankee Silversmith 
one of New kengland outstanding 
eating establi hment After COCK 
tails, a delicious ied chicke inner 
WAS sé ed which was thoroughly en 
jove ill 

Chairman Al Risch introduced the 


the evening H (eri 


1, wi outline of the 


now 


o gave a brie 
history of W illingford Steel ind its 
future One of the high points of hi 
talk was the part that automation 
vill have in the future of the com 
pany 

Due to the widespread interest 
evoked by this tour. the Boston 
tridgeport, Worcester, Western Mas 


Northern New York 
ited to attend 


ichusetts and 


section vere also in 


INERT-ARC WELDING 


Houston, The //ouston Set 


tion held a meeting on March 28th 
the Ben Milam Hot vith SO mem 
bers present 

\ paper entitled “Modern Methods 
of Inert-Gas Welding a Used in 
Today vas presented to 
the group by Harry A. Huff Ji AWS) 
proce epresentative for Air Reduce 
tion iwnolia Co 

Seve point of interest were 


brought out in the talk including the 


fact that inert-ga velding of pipe 
joints in the field improved the proc 
ess of joining pipe especially for 
welding the roof pas Lower cost 
faster welding speeds and deeper 


SPEAKS IN HOUSTON 


> 


Technical speaker at March 28th meet- 
ing of Houston Section was H. A. Huff 
His topic dealt with inert-arc welding 


and Events 


Section News 


SHIELDALLOY 


Ww 


PO 


materials 
for the 


ELDING ROD 


manufacturer 


WDERED METALS 
and ALLOYS 


CHROMIUM METAL “98 
FERRO CHROMIUM 

LOW, HIGH AND “EXTRA 

HIGH CARBON GRADES 
FERRO COLUMBIUM 

10:1 Cb:iTa GRADE 
FERRO COLUMBIUM-TANTALUM 
FERRO MANGANESE 

LOW, MEDIUM AND 

HIGH CARBON GRADES) 
FERRO TITANIUM 

LOW CARBON 30% 

AND 40% Ti GRADES 
FERRO TUNGSTEN 
FERRO VANADIUM 
TUNGSTEN “MELTING BASE ALLOY” 
TITANIUM ALUMINUM 


PROCESSED MINERALS 


and ORES 


CHROMITE 
FLUORSPAR 
COARSE AND FINELY 
GROUND GRADES 
HAUSMANNITE 
MANGANESE OXIDE 
ILMENITE 
IRON CARBONATE 
IRON OXIDE 
HEMATITE AND 
MAGNETITE ORES) 
KAOLIN CLAY 


SM’ MICA 
RUTILE “96 

MILLED AND GRANULAR) 
ZIRCON ZIRCONIUM SILICATE 


MILLED AND GRANULAR) 


CORPORATION 
West Boulevard 
Nowhetd, Now Jersey 


ation Booblet 


| 
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Get exactly what you want 
when you buy PAGE 


P You get the exact analysis you need 
tage Wo. from the PAGE range of 26 Analyses 


e@ There’s no need to compromise on welding wire for that “special’’ job—for, no 
matter how different your requirements may be, you can get exactly the right wire 
from PAGE. There are 26 different analyses in the PAGE line. These cover the field 
of applications: heavy automatic submerged arc...light manual submerged arc... 


inert gas manual...automatic, tungsten or metal arc. 


CARBON STEEL « Any carbon from Armco (.025 max.) to 
high carbon (.90—1.10) 


LOW ALLOYS « All the most popular welding grades 
STAINLESS « All standard Alsi grades. Other types on request 


PAGE offers a wide range of 
Gas Welding Rods « Electrodes + Spray Wire 


e Your welding job deserves the right 
electrodes and the right rods —and you can 
get them from the range offered by pace! 

Gas Welding Rods « Armco, mild steel, 
low alloy, 3'4% nickel, carbon or stainless 
steel, manganese or naval bronze. 


Bare Electrodes *« Any carbon from Armco 
to high (.90—1.10) carbon. 

Metal Spray Wire « Any carbon from 
Armco to 1.00 carbon; also 3'4% nickel, 
manganese or naval bronze, and stainless 
steel. 
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—you have compromise 
Automatic Welding Wire! 


No. 2 You get Automatic Welding Wire 
9 packaged to fit your requirements 


e The PAGE Automatic Welding Wire packaging program was developed 
out of long experience and careful study of users’ needs. These fine wires 
are packaged in a variety of ways for the most complete protection and the 
utmost convenience in handling and in stocking. 


LEVERPAKS and WRAPPED COILS 


HANDY REELS COILS IN CARTONS 


PAY-OFF-PAKS PAGE also offers single and PAGE Inert Gas Welding One of the most popular of a 
Lightweight and durable, pallet-mounted (1,000 Ib., Wire is available on reels PAGE packages: Coils in indi- = 
Leverpaks and Pay-off-paks 2,000 lb. and 3,000 lb.) coils, Precision thread-wound on vidual cardboard cartons, se 
protectagainstcoildistortion each coil being wrapped in’ twenty-five-pound, non available either singly or * 
or wire corrosion. Compact, waterproofed paper and returnable reels to fit all palletized for easy hanaling is 
easily opened and resealed, secured by steel strapping. popular inert gas welding by fork-lift truck. 3 
roll and stack easily, take machines. fee 


little floor space. 


gyantag® He. You buy from local stocks— 
A and so you need only a minimum inventory 


@ You can get PAGE automatic welding wire, electrodes 
or welding rods quickly and easily from your nearby 
PAGE Distributor—no matter what part of the country 
you live in. 

PAGE Distributors carry ample stocks from which your 
requirements can be filled without delay or inconvenience 
to you. This handy service not only saves you time in 
getting what you need, but makes it unnecessary for you 
to make a sizeable investment in inventory. Thus, your 
nearby PAGE Distributor is able to make double savings 
for you—a saving in time and a saving in actual dollars. 


Get the full Analysis List 
All the 26 analyses of PAGE Automatic Welding Wire are set forth in complete 
detail in new Folder DH-402. A free copy of this informative folder will be sent 
on request. Write our Monessen, Pa., office. 


Agco Page Steel and Wire Division 


ye. AMERICAN CHAIN & CABLE 
“1g Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Sy Los Angeles, New York, Philadelphia, Portland, Ore., 


manan San Francisco, Bridgeport, Conn. 
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AT THE MARCH 


MEETING OF THE LOS ANGELES SECTION 


realized by 
with d-c and the 
thoriated tungsten electrodes 


ha ve heen 


peneti ition 


using gas 


MAINTENANCE WELDING 
Cumberland, Ind. The March 


meeting of the Indiana Section was 
held at Buekley’s Restaurant in 
Cumberland, where an excellent din 


ner was served to 35 members and 


guests 


a color sound film 
This Is Mag- 
Treasure from the Sea” 

illustrated the 


magnesium salts from sea water and 


Following dinner 


was shown entitled 


which extraction of 


reduction to the metallic state 
Speaker for the e 
Blastic, Welding 


mobile Division 


yvening Was J A 
of Olds 
Motors 


engineer 


Creneral 


Corp., Lansing, Mich 
The 


Welding” and wus 


Maintenance 
illustrated by 


subject was 


slides 
The 


structural machine members by means 


fractured cast-iron 


repair olf 


of braze welding was discussed and 


materials, preparation, and 


dures outlined on several specific 


applic ations 


The repair assembly of drills and 
other 


welding was deseribed, and 


tools using brazing and braze 


Various 


heating methods were covered 


FLASH WELDING 
Hollis, L. I.--At the 


dinner meeting of the 
Section, R. D. Libert, of the A. O 
Smith Milwaukee, Wis., ad 
dressed 60 members of the Seetion on 
Flash Welding.’ 


showed excellent 


March Sth 
Long Island 


Corp 


the subject ol 
Mr Libert 


slides 


some 


demonstrating the equipment 
now being used in production at their 


5OS 


Guest speaker at the March meeting 
of the Los Angeles Section was J. R. 
Gage, director of Military Relations for 
Douglas Aircraft, Long Beach 


plant 


ing of low-alloy 

the AMS642s 
The entire audience was interested in 
the latest developments by the A. O 
Smith Corp. of their research in the 
flash welding of titanium 
Libert’s talk 
interesting 


Of special 
discussion concerning the flash 


interest 


there 


high-strength 
6454 


Wiis 


question-and-answer pe 


Francis V. McGinley, chairman Los Angeles Section, with a group of new members 
of the opposite sex, all skilled welders and employed at the Douglas Aircraft 
Long Beach Plant 


was his riod which answered many ques- 
weld tions on flash welding that were not 
steels covered in Mr. Libert’s talk. 
loys 


BUSINESS SESSION 
Los Angeles. Calif.-An 


dinner meeting of the 
t very Los Angeles Section was held on 
April 16th, in the Trojan Room of the 


ollowing (Committee 


CHANGE OF RESIDENCE ADDRESS 
OR COMPANY AFFILIATION 


Residence 
Address 


Company Name 
ond Address 


Title of position held 
Mail should be sent to my residence 


LAST 


ciTy 


| wish te be affiliated with the 


Note; 


To essure that your copy of the Welding Journal is mailed to your new addres, this change of 
address notice must be received at American Welding Society, 33 West 39th Steet, New York 
18, N.Y., no later then the 25th of the month previous to issue mailing. 


Date 
(Please Print) 
FIRST MIDOLE 
STREET 
ZONE STATE 


COMPANY NAME 


STREET 


ZONE 


company (check one) 
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get metallic arc welding jobs done in a superior, time saving 
woy because 
@ Operator selects instantly, (1) ac, (2) de straight polarity or 
3) de reverse polarity. Here's versatility 
@ Patented UNITRAN control circuit eliminates mechanical con 
trols. Here's efficiency 
@ No moving parts, plus excellent electrical avalities reduce 
maintenance ond operating costs. Here's sovings 
Available in 200, 300, or 400 ampere models with ratings ot 60° 
duty cycle. Power Factor Correction con be supplied 


SRTA ac-dc WELDERS... 


for BOTH inert gos and metallic welding. Instant change 
from ac to either straight o evers ylarity de. Power Factor 
Correction on all models. UNITRAN contro rcuit removes need for 
mechanical control and delivers o nding uniformity throughout 
welding range. Built in high requer combined with balancing 
transformer secondary, make this the 


resistor, which is in serves witl 


welder for inert gos ond metolli« 


Avoilable in 200 and 300 amper s, rated at 60% duty cycle 


"... if it’s MILLER you know it’s the finest...” 


MILLER ARCWELD welding electrodes ore worthy 
of the MILLER name and reputation. Ask your 


distributor for some you'll like the job they do 
Distributed in Canada by 
Canadian Liquid Air Co., Ltd., 
Montreal, P.Q. 
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miller 


ELECTRIC MANUFACTURING CO., INC. 
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Biltmore Hotel, to clarify, discuss, 
approve and/or disapprove articles 
of pending and future business 
Articles of business included ex- 
pense allowance for Section 
sentation at Spring Meeting in Buf- 
falo, N. Y., Annual Reunion Night, 


membership, 


repre- 


program advertising 
which has been a large scale program 
in this Seetion during the fiseal year, 
and the approval of an annual scholar- 


ship award 


AIRCRAFT PLANT TOUR 
Long Beach, Calif.-The March 


meeting of the Los Angeles Section 
featured one of the most successful 
and well-organized plant tours ever 
attended by the members. The tour, 


which was made possible through the 
untiring efforts of C. B. Smith, pro- 
gram chairman of the Los Angeles 
Section, R. C. Hayes, chairman of 
Ways and Means Committee, Los 
Angeles Section and L. M. West, 
secretary of the Aircraft and Rock- 
etry Panel, Los Angeles Section, was 
enjoyed by 170 members, which in- 
cluded the Long Beach section, and 
members from the San Diego Area. 
The tour consumed 2'/, hr of time 
and was conducted by members of 
the Douglas Long Beach Manage- 
ment Club who were later dinner 
guests of the Section The partie- 
ipating group included the first lady 
welders to become members of the 
AWS on the Pacific Coast All these 
girls are employees of the Douglas 


Production line D-C welder? 
Is there any other? 


Is there any other weider that compares 
with the exclusive advantages offered by 
the Westinghouse RA d-c welder? Such 
outstanding advantages as... 

An exclusive L0O% duty-cycle arc drive 
to prevent sticking and pop-outs at all set- 
tings that gives a hot start for easy starting. 

Longer welder life—used indoors or 
out—because the windings are double- 
dipped and baked in silicon-fortified 
Bondite ... because the exclusive baked- 
on enamel finish on Bonderized steel 
assures weatherproofing. 

“Wide-amp control’’ far exceeds 
NEMA Standards in both the high 
and low ranges—another exclusive. 
Arce stability and balanced load with 
Westinghouse three-phase selenium 
rectifiers —originated by Westinghouse. 

“Is there any other?” Compare—and 
prove to yourself the superiority of the 
Westinghouse RA. J-21951 


Only Westinghouse offers 
this welding leadership! 


WESTINGHOUSE ELECTRIC CORPORATION 
Welding Dept,, Box 668 
Pittsburgh 30, Penmylvania 


Please send full information 
on Weastinghowe RA d-¢ welder, 


Mave welding specialist call. 


WATCH 
WESTINGHOUSE! 


WHERE B14 THINGS 
ARE HAPPENING TODAY! 
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AND NOW 
MORE FIRSTS 


bY Wagner. 


ELECTRODE HOLDERS 


Wrap around Glass Fibre 
Tip Insulation for maxi- 


mum electrical insulation 
and heat resistance — 
30% more than any other 
make 


Brilliant Red and Yellow X 


Glass Fibre Colors in- 


sures identification of 
Holder anywhere in 
— Valuable Safety 

eature 
YES, WAGNER HI-AMP LEADS THE 

FIELD IN ELECTRODE HOLDERS 
Sold only through Welding Supply 
Distributors throughout the U.S. 

and Caneda 


WAGNER MFG. CO. 


JACKSON, MISSOURI 


Long Beach Plant, carrying as many 
as 1! Military Certifications and well 
versed in the trade. 

Following the tour, cocktails and 
dinner were served at the Lakewood 
Country Club with 250 in attendance 

The guest speaker of the evening 
was J. R. Gage, director of military 
relations for the Douglas Co who 
spoke of the outstanding growth, ac 
complishments and progress made 
since its inception in both the military 
and commercial field of aircraft pro 
duction 

Mr. Cage's talk was well presented 
and greatly enjoyed by all those pres 
ent Upon conclusion, he was pre 
sented with a pen set by | Mi 
Ginley, chairman of the Los Angel 
Section, as a token of appreciation 
This was followed by a motion picture 


titled Achue ve 
concluding the program for 


in color “Douglas 
ments” 


the evening. 


INERT-GAS WELDING 
Huntington Park, Calif... A regular 


monthly dinner meeting of the li 
craft and Rocketry Panel. Los 
Section was held on Apr. 5, 1956, at 
the Elks Lodge, Huntington Park 
Calif., with 120 members and guests 


{ ngeles 


in attendance 
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Certain electrodes 
work best on... 


Other electrodes 
operate better on... 


Some rods that work best 
on DC in smaller sizes... 


work best on AC 
on the larger sizes. 


IDEALARC 


with its instant selection of AC or 
1 gives optimum performance 
on every type and size electrode. 


There's no other welder like Idealare. 


THE LINCOLN ELECTRIC COMPANY 


Cleveland 17, Ohio 


The World's Largest Manufacturer 
of Are Welding Equipment ~~ 


THE LINCOLN ELECTRIC COMPANY 
Dept.'¢1é, Cleveland 17, Ohio 


] Send me Bulletin 1343 on Idealarc 
Have representative call 
Name 
Position 
Company 
Address 


City 


: 
Tt) 
E 
© 1956 The Lincoln Electric Company Ja, 
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DINNER MEETING HELD BY EXECUTIVE COMMITTEE OF 


LOS ANGELES SECTION 


The guest speaker for the evening 
was Keith Lampson, group leader of 
metallurgy for the Marquardt Air- 
craft Co. The “The 
Tungsten Inert-Gas Welding of Mag- 
nesium-Thorium Alloys.’ 

Mr. Lampson thorough 
coverage of the development work 
conducted at Marquardt on the weld- 
ing and forming aspects of this metal 

The work at Marquardt was 
prompted by the desire to utilize the 


subject Wis 


gave a 


Seated around the table at the April 16th dinner meeting are (left to right): 


D. P. O'Connor, A. Flanigan, S. R. Lanier, W. Tenner, R. C. Hayes, F. V. McGinley, 
C. B. Smith, H. Meredith, F. R. Drahos, L. M. West, M. Ochieano 


excellent strength to weight ratio ex- 
hibited by magnesium-thorium alloys 
Attractive properties are retained up 
to 700° F. The investigation condue- 
ted indicated that this new class of 
magnesium alloy was readily weldable 
when special precautions were ob- 
served, Preheat and all technique 
requirements were thoroughly eval- 
uated and optimum conditions es- 
tablished. Mr. Lampson’s paper was 


well supported with glass slides 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND = 


FOR WELDING AND 
CUTTING... 


IN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the name and address 


of the NATIONAL CARBIDE supplier nearest you. 


National Carbide Company 


GENERAL OFFICES, 150 EAST 42ND STREET, NEW YORK 17, NLY. 


A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 
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Upon conclusion, he was presented 
with a pen set in appreciation of the 
fine contribution made 

Immediately following the dinner 
and prior to introducing the guest 
speaker, Chairman Harlan Meredith 
gave a brief résumé of the status of 
the membership drive then in prog- 
ress. 

A unique method of obtaining mem- 
bers who otherwise could not afford 
to join the Socrery was illustrated 
by Mr. Meredith and his associates 
at Airline Welding. This company 
has adopted the payroll deduction 
method for all employees desiring to 
become member of AWS resulting in 
that organization 
strong. 


joining 


WELDING IN AIRCRAFT 
INDUSTRY 


Baltimore, Md.—The April meet- 
ing of the Maryland Section was held 
Friday, April 20th at the Engineers 
Club in Baltimore. 

The technical speaker for the ev 
ning was Lewis R. Kovac AW, super- 
visor, Nuclear Manufacturing Re- 
search for the Glenn L. Martin Co 
Mr. Kovae’s talk was rather genera! 
covering the problems encountered in 
getting the proper material for nu- 
clear use and the joining of these high 
alloys. <A film was shown in conne: 
tion with the talk. 

The after-dinner talk was presented 
by Chancey Tatum of the C. & P 
Telephone Co. He used as his sub- 
ject “You Are What Your Voice Is 
which was quite interesting and in 
formative. 


PAST CHAIRMAN’S NIGHT 
Milwaukee, Wis. The Milwaukee 


Section honored its past chairmen at 
the March 23rd, “eat all you want 
Smdérgasbord dinner meeting 
Twelve of these honored guests were 
present. They were seated at the 
head table and were introduced to 
the members present 
The largest erowd 
turned out, despite very bad weather: 
to honor the past chairmen and to 
hear a very informative and popular 
educational talk by Roger W. Tuthill 
WS of the General Electric Co Mr 
Tuthill described the equipment avail 
able for CO, and inert-gas metal-ar: 
fundamentals of the 


of the vear 


welding, the 
process in layman’: terms and severa! 
specific applications of the CO, weld 
ing process. The speaker emphati 
cally stated that the CO, welding 
process is so new that very few posi 
tive statements can be made concern 
ing the process because ‘“‘tomorrow 
someone may prove just the opposite 
In other words, Mr. Tuthill’s econ 
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84,000? 


des ina 12-month period 
from January 1955 to 
December 1955, 84,000 re 
prints of vital articles in The 
Welding Journal were re 
que sled proof of the 
authoritative editorial calibre 
of The Welding Journal 
Proof. too, of the acceplance 
hy the welding and allied 


industries of The Welding 


Journal's high standard of 


reporting 


June 1956 


sational talk was itv and dow 
to-eart! Nearly everyone pre nt 
elt that his time had been well spent 


il ymething that 


iv ie putting into | ictice within 


hort time 


SUBMERGED-ARC 
WELDING 


Milwaukee, Due to illne 

Norman G. Schremer of the 
Linde Air Products Co., New York 
ile to adare the April 
ieeting of the Milwaukee Section on 
What Can Be Done with the Weld 


inal 


The Linde Air Products Co. rushed 
substitute W iam B. Sharavy 

m head Newark ae who 
pre ented an exce ent impromptu talk 
in “Submerged Metal-Are Welding 

Fortunately, Mr. Sharay was on a 
field call in Indianapolis and had no 
ouble in extending his trip to Mil 
vaukee The company rushed a 
bundle of slides to Milwaukee and 
they irrived in the nick of time 


Onilv a man withat wrough under 


standing of hi ubject could have 
done such a fine job. In the first por 
tion of his lecture, Mr. Sharav de 
eribed in very simple language the 
ubmerged-are proce The 


tions of the wire, the flux, the drive 
mechanism. the control cireuit and 
the power source were fully enlarged 
ipon Most welding is done with a 
single wire, but many companies are 
liseovering that, with adequate tool 
ing ind groove preparation, a8 many 
is four wires and complex circuits can 


hye ed to obtain treme ndous we lding 


peeds and economy 

In the second portion Mr. Shara 
pres nted a number of slides showing 
ipplications of sul nerged-are welding 


ind the ippearance of good and bad 


velds and what caused their appeat 


ALL-POSITION WELDING 


Omaha, Neb.--The Nebraska Sec 
tion held t monthiy meeting on 


Mar ! 23rd at’ the Birchwood ¢ lub in 


Omaha The eting was preceded 
Dv a wial | tur and dinnet 

(,uest peaker Vil K Lee W 
technical cduirect charge i re 
thn A Rods Co. Hi 


FORUM MEETING 
Ne 


el 


wark, N. J.--Seventy-three 


el d guests attended the 


Section Veu and i] ent 


“When welding cast 
iron, | call for the 
Airco 77 Electrode” 


The deposit of the Airco 77 Electrode 
is of higher tensile strength than cast 
iron. It is excellent when machinabil 
ity of the deposit is not required The 
weld metal bonds well, and since it 
can be applied with comparatively 
low currents, the hard areas at the 
fusion zone are materially reduced in 
cross section. Some applications for 
the Airco 77 electrode are welding 
of cylinder blocks and heads, machine 
parts and large frame: 

This is but one of many electrodes 
in Airco omplete line that also in 
clude taink iteel, hard-facing 
t iron, general and special purpose 
electrodes. Send tor free Airco Elec 
trode Guide which will help you 


sclect the right electrods 


for you! pe if ob, Re 
que { < italog 14148 WIJ 
J 
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A Report on Automatic Arc Welding 


G-E WELDING ENGINEER EXPLAINS 
ARE TURNING MORE AND MORE 


Roger W. Tuthill, Welding Process Engineer for the 
General Electric Company’s Welding Department, 
answers some of the more frequently asked questions 
about the gas-shielded, consumable-electrode weld- 
ing process. 


Mr. Tuthill’s answers explain the increased attention 
this process is receiving from production and welding 
people as automation begins to make greater de- 
mands on production welding. 


Mr. Tuthill has been active in research and develop- 
ment on Fillerarc welding, General Electric’s gas- 
shielded process, and has had a number of papers 


published on the subject. 


Q. What is the gas-shielded welding process? 


A. Gas-shielded welding is a consumable-electrode arc 
welding process which uses a reel of bare electrode wire 
fed mechanically through a welding head. Gas, such as 
carbon dioxide or argon, flows around the electrode to 


form a protective shield about the arc. 


Q. Is there anything particularly new about gas- 
shielded arc welding? 


A. Yes if you're talking about automatic gas-shielded 
arc welding! 

Historically, powdered flux has been used as the shield- 
ing agent in automatic arc welding, mainly because no 
gas process was economically feasible for welding mild 
stecl. However, gas-shielding was attractive to many 
prospective users because it eliminated the many problems 
created by the use of flux—-expensive flux recovery sys 
tems, flux inclusions in welds, flux in the air, more precise 
fixture requirements, and other difficulties 

Gas-shielding has been used for welding non-ferrous 
and stainless steels, but the relatively high costs of the 
inert gases used made gas-shielding impractical for miid 
steels 

Recently, the successful application of low-cost carbon 
dioxide as a shielding gas has finally made it economical 
to use gas-shielded equipment for welding mild steels. 
For example gas savings of 90% over inert gas costs 
have been reported. Since by far the most welding being 
done today is on mild steel, it is easy to see why this 
development is causing so many production people to 
turn to automatic gas-shielded arc-welding for answers 


to their production welding problems. 


Q. Does a gas-shielded automatic welding system 
cost any more than other automatic arc welding 
systems? 


A. The cost of setting up a gas-shielded system is about 
the same as for a comparable submerged-arc automatic 
system. 

For example, while the purchase price of gas-shielded 
automatic equipment may be more than that of a 
submerged-arc system, the fact that there is no need for 
installing expensive flux recovery equipment and other 
cleaning systems with gas-shielded welding easily makes 


up the purchase price difference. 


Q. Does the quality of welding done with gas-shield- 
ing compare with other welding processes? 


A. Quality of welds made with the gas-shielded automatic 
welding process compares very favorably with other 
processes. Since no flux is used there is no possibility of 
flux inclusions; penetration is usually deeper; and the 
visible are permits full control during welding. This 
visible arc permits less expensive fixtures to be used, an 


important cost factor in automatic welding 


Q. How about the speed and flexibility of a gas- 
shielded system? Can it be easily integrated into a 
production line? 
A. A gas-shielded system can be used in production line 
welding as easily as any automatic welding system 
For example, the G-E Fillerarc system has electrode wire 


feed speeds which range up to 1000 inches per minute 


A 

— 
aye 

: 


WHY FABRICATORS MILD STEEL 
AUTOMATIC GAS-SHIELDED WELDING 


The automatic head can be rotated thré gh 360 degrees 
and can be used for circular or seam weld: 


sary, more than one welding head can be 
multiple welds 

These characteristics make the Fillerarc system flexible 
and fast enough for almost any produc tion line. Perh ips 
of equal importance to production people is the system's 
insensitivity to incoming line voltage, which assures con- 


stant production speed and weld quality 


Q. To sum up, what are the really important ad- 
vantages of the automatic gas-shielded welding 
process? 
A a few words, the most important advantages of the 
automatic gas-shielded process are flexibility, } 


speeds, uniform weld quality, eliminat 


problems associated with the use of flux 


use with all types of metals, and most imy 


the ability to use low-cost carbon dioxide for 


For more information about Fillerare aut 
shielded welding see your nearby G-E Welding Distribu 
tor, or write for Bulletin GEC-1334, Section 713-4, Gen- 
eral Electric Company, Schenectady, N. Y. 


Now, General Electric offers four power sources for auto- 
matic gas-shielded welding——three new 800-amp rectifier 
welders and the already-proved 450-amp Fillerarc motor- 
generator set. They offer a complete choice of output char- 
acteristics and automatic features to suit your welding needs. 


1 r 


G-E FILLERARC EQUIPMENT is the only complete equipment 
especially designed for consumable-electrode, gas-shielded 
welding. Simplicity of the system makes possible use of less 
expensive fixtures and greater over-all efficiency. 


WIDE RANGE OF WIRE-FEED SPEEDS up to 1000 inches per 
minute makes the G-E Fillerarc system flexible enough for 
any production line. Speed is constant since system is insen- 
sitive to normal line-voltage changes 


FLEXIBILITY OF FILLERARC SYSTEM is also demonstrated by 
the automatic head. It rotates 360 degrees, allowing even 
overhead welding. Arc is completely visible since gas is used 
as the shield instead of flux 


CIRCULAR OR SEAM WELDS may be made on stainless steel, 
copper, aluminum, and other metals using inert gas. Filler- 
arc power sources, rectifier or motor-generator, and carbon 
dioxide combine for low-cost, quality welds on mild steel. 
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Now, three new General Electric 800-amp 
rectifier welders join the already-proved 
Fillerarc 450-amp motor-generator set as 
the expanding gas- 
shielded automatic welding process 

The three new power sources are 
designated FILLERARC, REGULARC, 
and DIRECTARC and offer a complete 
characteristics and 


(See 


power sources for 


choice of output 


automatic features comparison 
chart below 

FILLERARC gives you the ideal power 
source for automatic gas-shielded welding 
Like the 450-amp Fillerare motor-gen 
erator, this rectifier welder has a unique 
rising volt-ampere characteristic which 


automatically matches the arc require- 


ments for all electrode wire feed speeds 
It is immune to changes in incoming line 
voltage, thus assuring consistent weld 
quality. 

REGULARC.-The first (rue constant- 
potential power source offered for auto- 
matic welding, this welder provides all 
the features of the Fillerarc model except 
that it has a flat volt-ampere character- 
istic. This is the set for you if your appli- 
cation requires regulation of incoming 
line voltage and only relatively small 
changes in electrode wire feed speeds 
DIRECTARC With minimum investment, 
Directarc offers the same high quality 
design and construction of the other 
models without the automatic features. 


ower Sources for Automatic Welding 


Directarc is the choice for you if you 
have a well-regulated incoming line volt- 
age and your application requires only 
one arc length and electrode wire-feed 
speed. 

QUALITY RECTIFIER FEATURES — All 
three models offer the same high quality 
you've come to expect in G-E rectifier 
welders —quiet operation, 
cleaning-cooling fan, easily 
side covers, and Class H silicone insula 
tion. 

For more information see your nearby 
G-E Welding Distributor (He's listed in 
the yellow pages of your phone book) or 
write Section 713-5, General Electric 
Company, Schenectady 5, N. Y 


combination 
removable 


a No Chan i 
Output Immune to Incoming Adjustable Arc ith 
Power Source Volt-ampere curve Line Voltage Change Starting Voltage Change in Electrode 
Wire Feed Speed 
[4 4é FILLERARC Rising Yes Yes Yes 
[77] REGULARC Fiat | Yes Yes No 
[@] DiRECTARC Essentially Flot | No No No 
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ing” held on April 17th at the Ess , International 
House Hotel in Newark ( jer Welding of Nickel 


The panel of experts wer lloy 

Apblett, Foster Wheeler Corp } ill Dav r Reduction Males Ca SPECIAL 
tenz, M. W. Kellogg Co ilivar ibje ling of Aluminum and 
Air Reduction Sales Co 


Todd Shipvards Cor] ! ill Co 
herger, Curtiss-Wright Cory; ane byes lding of Steels SPECIAL 


F. J. Pilia, Linde Air Products 0 0 } merican Bras 


moderator yer king of Copper 
py Due to the recent death of Mr. 
rhe questions and probiems pre 


sented to the panel covered inert-gas Jack Tavlorsor Linde Air Prod Fred C. Archer, it is necessary to 


yste re lding ‘ iless 
metal-arc and tungsten-a! welding Subject W Stainie liquidate the inventory of elec- 


ing 
CO, welding, low-hydrogen electrodes ls and Welding of Heat-Treatable 


i-C and d-« welding and oper iting trode ovens to settle his estate. 


factors . ' We offer the Archer Biveweld 
Chairman Thomas Mek lrath of the parts 
Membership Committee reported an 


increase of over one hundred members 


juate gas cover electrode oven at the following 


being the main prices 
bringing the Section’s membership up . y all panel 


to 400 


| discussed the 
opomy of using dioxide as Model 400 100 or 220 volt 
INERT GAS WELDING 7 welding carbon 


twine $190.00 each 


New York, N. Y.—The t hy nainly on fil nd lap type welds 


meeting of the New York Section co th Pid cussion followed the 
sisted of a panel discussion on he res : by the panel with dual chemoelectric dehy- 


Gas Welding, with Dan Bellware o bers very enlightening drators 
the International Nickel Co. a rode ening Was yovyed by all The 


ato The panel members and their ! y was held Schwartz's Res 
urant, road Ni York ¢ ity $125.00 each 


F.O.B.: Newark, N. J. 


NEW JERSEY SECTION HOLDS FORUM MEETING 


The manufacture of this unit will 
continue and replacement parts 


will be available 


Members of the panel of experts featured at April 17th meeting of New Jersey 
Section were (left to right): A. Steinberger, W. Benz, F. Pilia (moderator), H 
Hoffman, S. Sullivan, W. Apblett 


Send orders to your local welding 


equipment dealer or to 


\ 
WELDING 


17-19 Tichenor Lane 
Newark, N. J. 


These are the members of the Membership Committee who reported excellent New Jersey's largest distributor of welding 


progress. Back row, standing (left fo right): R. V. Thornton, G. Giangrandi, J equipment 
Fitzgerald, F. McGrath, J. Gunning. Front row, seated (left to right): F. Portik, 
G. Kotcher, T. McElrath, J. Shanley, J. Murphy 
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where dinner was served prior to the 
technical session 


ANNUAL LADIES NIGHT 
Mansfield, Ohio. 


couples attended the Second Annual 
Ladies Night of the North Central Ohio 
Section held on April 21st The din 
ner-dance was held at the Grotto Hall 
in Manefield All of the ladies were 
given colorful corsages 

The cocktail hour 
offered an opportunity for many of the 


Vifty-seven 


before dinner 


wives to renew saecquaintances A 
splendid dinner was prepared and 
served by menibers of the Grotto 
After dinner 15 
were awarded to the lucky ladies 
Dancing from 9:00 to 1:00 was to 


iluable door prizes 


the accompaniment ol Tony Callo 
mello and his band from Mt. Vernon 
All wreed that the evening Wis 


highly suecessful and everyone is 


looking forward to next year 


STAINLESS STEEL CLAD 


Oak Ridge, Tenn.— Fifty members 
and guests of the North East Tenneases 
Section attended a dinner meeting on 
March 19th held in the Oak Terrace 
Star Light Room 

Messrs. Keary and Weaber of the 
Lukens Steel Co Coatesville, Pa 
presented an interesting discussion on 
stainless-steel cladding which included 
the production, application and fabri- 
cation of clad steel A comparative 
cost with other 


materials was also covered 


corrosion-resistant 


THE BIG SPHERE 
Minneapolis, Minn.-The \orth- 


west Section members heard a beauti- 


walled heavy 


Tractred (1 M Reg) T 


cylindrical work to 27 tons cag ‘ 10€ 
turning speed and Built ] 


Heavy Duty Gear Driven 


ners. with Magne 
raking, Mer 


uty 


ng, and Optional 


Speeds Capa 


24,000 ibs 


ners with 
500 


Aromson Universe! Balance Positioners 


Rugged Head and Te tock for posto 
weldments betwee enters Table 
Bachup for Zero Defiect Magnetic 

Braking Capacities to 160 000 ibs 


FOnSONM MACHINE COMPANY 


ARCADE, NEW YORK 
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fully delivered talk on Monday, April 
9th, at the Covered Wagon, by Chris- 
tian Arne @W3, research engineer for 
the Chicago Bridge and Iron Co. He 
told how the big spherical vessel, 
erected to test the Nautilus atomic 
engines, was fabricated. The huge 
vessel was dubbed the “Big Sphere’ 
by all the people associated with it 

Mr. Arne designed and constructed 
the first multispheres. His talk on 
this sphere was illustrated by movies 
and slides depicting erection diffi- 
culties and how they were solved 
Subassembly fabrications were auto- 
matically welded by the submerged 
are process and field erection was 
accomplished by manual-are welding 
Mr. Arne is the author of a new 
method of spherical geometry and has 
also contributed to the third edition of 
the AWS Hanpsook 


POWER SHOVELS 


Erie, Pa.—On April 24th, 86 mem 
bers of the Northwestern Pennsylvania 
plant of the 
where they saw 


Section visited the 
Bueyrus-Erie Co., 
production manual-are welding, sub 
merged-are welding, automatic flame 
eutting and flame-hardening  vroe 
esses. This is one of Erie's largest 
metal fabricators. Their new addi 
tion has resulted in the procurement 
of new equipment and the develop 


ment of new methods 


CARBON DIOXIDE 


Erie, Pa.—G. R. Rothchild & 
section head, Metallurgical Process 
Division, Air Reduction Co., Murray 
Hill, N. J., was the speaker at the 
March 27th dinner meeting of the 
Northwestern nnsylvania Section 
held at the Danish Club in Erie. Hi 
subject was ‘CO,-Shielded Con 


sumable-Electrode Are Welding 


LADIES NIGHT 


Peoria, Ill.-The April meet 
ing of the Peorta Section was held at 
the Mecca Supper Club in Peoria with 
fifty members and guests present 

This was Ladies Night, and W 
Gauss, well-known Peorian, showed 
film taken by him while vacationing 
in Mexico. This was greatly enjoyed 
by all, as Mr. Gauss’ interesting nar 
ration of the film made one feel as 
though he were actually on a Mexican 


vacation. 


RESISTANCE WELDING 
Philadelphia, Pa.—S. L. Messina 


welding metallurgist for Grumman 
Aircraft Engineering Corp 
a paper entitled “Resistance Welding 


presented 
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M&T CONTROLLED-ARC POWER SUPPLY 


for semi- and full-automatic welding 


Here’s another new Metal & Thermit product etc ivoids undercutting on horizontal welds 


the M & T constant volt 


Welder as developed originally by the Glenn Co 


When used in conjunction 


wire feed for semi- and full-automatic welding 


it 


SIMPLIFIES OPERATION — for 


it maintains a constant arc 


lding vcle th by ‘ aT 
welding ¢ ie, thereby assuring unito ) 


with a constant speed 


fier-iype D¢ 


x SPEEDS PRODUCTION — instantaneous starting and 
recovery get ob underway f ter with higher aver 


ave rate of depo it i illy climinates rejects 


CUTS POWER AND INSTALLATION COSTS—high effi 
ciency and power factor permit lower wiring ind 
‘rating power costs 


ply units are 


IMPROVES WELDING uniform d pe t re inh ne tine ind cutting sts on many emi- and 


quality, regardless of conditior 


affect arc length such as pe 


WELGING SUPPLIES 
EQUIPM@ERT 
PLATING MATERIALS 
ORGAMIC COATINGS 
CERAMIC MATERIALS 
Tim CHEMICALS 
@ aliors 
MELTING 


tomate welding 


il-au operations. Write for de 
or it-ur \ \ ils on how they can he Ip YOu 


METAL & THERMIT 
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GENERAL OFFICES: RAHWAY, N. J. 
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The Smith-Dolan System of 
Low Frequency Induction Heating 


oN! 


Model BH 


Easy-to-Operate Equipment for Preheating and Stress 
Relieving High-Pressure Alloy Steel Weldments 


This mobile-type low frequency induction 
heater, Model BH, is a self-contained unit 
that delivers up to 1800°F fcr preheating 
and stress relieving chrome molybdenum 
and stainless steel, Operators find this 
equipment easy to use in field or shop, as 
well as time saving. It’s guaranteed to 
produce thorough penetration in heating 
large and heavy wall weldments! 


Model U-P Automatic 
This portable, low Control Cabinet 


frequency induction Used with Model U-P 
heater offers three- units (shown at left) 
high stack 30 kva - and Model GC Du- 
10 kva | plex 120 or 160 kva 
one or # or 

unite for increased 


capacity. 


ELECTRIC-ARL 161 Jelliff Avenue 


NC. Newark 8, New Jersey 


Also available — a complete line of High Frequency Induction 


Heaters, AC and DC Are Welders, Write for complete catalog. 


Section 


Vews and Events 


Applications in Aireraft Manufac- 
ture’ to a small but enthusiastic audi- 
ence at the March 19th technical ses- 
sion of the Philadelphia Section M: 
Messina and Al Lodestro, welding 
engineer at Grumman, combined theu 
knowledge to answer the continuous 
flow of questions throughout the eve 
ning 


INERT-GAS ARC WELDING 


Portland, Ore.—The Portland 
tion held its monthly dinner meeting 
at the Heathman Hotel on April 10th 
C. Nollman Pacific Northwest 
district engineer for Linde Air Prod 
ucts Co., gave an interesting and in 
formative talk on inert-gas tungsten- 
are welding. It included the mechanics 
of hand and machine cutting with this 
process, discussion of apparatus 
needed, and the use of shielding gases 
Conditions for cutting aluminum, mag 
nesium and copper were described and 
sample cuts in these materials wer 
inspected by the group. Slides we 
shown illustrating all phases of the 
talk and the use of this process for the 
fabrication of aluminum railroad tank 


Cars 


RESISTANCE WELDING 
AUTOMATION 


Rochester, N. Y.—Over 50 mem 
bers and guests attended a dinne: 
meeting of the Rochester Section held 
on April 16th at the Liederkranz Club 

F. A. Bodenheim, Jr., QV8, of the 
Federal Machine and Welder Co 
Warren, Ohio, spoke on “Case His 
tories of Resistance Welding Automa 
tion,”’ in which he outlined the evolu 
tion of high produetion special resist 
ance welding equipment to replace 
number of standard welding machines 
Slides and movies provided graphir 
evidence of the cost reduction ol 
tained 


CONTROLS FOR 
RESISTANCE WELDING 


Saginaw, Mich.—The annual bus: 
ness meeting of the Saginaw Valle, 
Section was held on April 12th at the 
High Life Inn. An excellent dinne 
was enjoyed by 107 members and 
guests The elected officers for the 
coming year were announced as fol 
lows Chairman, R. F. Woollard 
vice-chairman, W. F. Williams; seer 
tary Paul Klain; treasurer 
Thorne; executive committee 
Cammeron, Floyd Mack, J 
and Bill Tinglet 

Speaker at the technical session was 
Max Butler, welding engineer 
Frigidaire Division, General Motors 
Corp. Mr. Butler’s speech on 
tronic Controls for Automatic Resist 
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In ore clean-up buckets 


FABRICATION SIMPLIFIED 
WITH USS'T-1 STEEL 


(and weight reduced more than 2 ton) 


t ittesy of 
Biaw - Knox Company 


HALF AS THICK! in the 
trays for giant ore clean-up 
buckets, 1'4 USS “T.1” Steel 
Plate, with a yield strength 
of 90,000 psi., replaces cast 
trays which were as much as 
thick. The new buckets 

lighter in weight by more 
than half a tor and ex 
pected to outperform the 
heavy cast trays will be 
used at United States Steel's 


South Works 


* The trays of ore clean-up buckets trays. Because ““T-1"” has tremendous 


must have phenomenal shock and resistance to impact abuse and abra 
abrasion resistance to hold up under sion, it is expected that it will out- 
constant scraping and scouring along perform previously used materials 

the steel bottoms of ore boats. They For these ore buckets, ““T-1”" Steel 
are commonly made of heavy steel is flame-cut to size, cold formed in a 
castings. But recently, Blaw-Knox 1.250-ton press, drilled and then riv 


Company, Pittsburgh, Pa., fabri eted to the bucket shell. ““T-1" also 
cated trays for several new buckets can be welded—-without pre- or post 
from USS “T-1" Steel Plate. This heating. Because of its unusual com 
amazing new alloy steel assures the bination of properties, it is cutting 
needed strength and durability, plus costs in many rugged applications 


important fabricating advantages. 
LOOK AROUND YOUR SHOP 
LESS WEIGHT — LESS EXPENSE 


In your own equipment, or in the 
Biggest single advantage of fabri products you make for others—wher- 
cating from ““T-1” Steel Plate is less ever you would like to increase serv 
weight. New trays weigh only 4,021 ice life wherever you would like 
pounds each, compared to 5,068 to reduce fabricating costs of heavy 
pounds for comparable cast man duty parts-look into the possibility 


ganese steel trays. Thus, ““T-1" de of using “T-1" Steel. Competent 
creases the weight of the bucket and 
UNITED STATES STEEL CORPORATION, PITTSBURGH technical advice is always available, 
reduces shipping and handling costs of course free of charge from 

COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO ; 
What's more, fabrication from United States Steel. Write, wire, or 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
TED " ES STEEL SUPPLY DIVISION ’-1" simplified the building of these phone for complete information 
UN STATES STEEL SUPPI sit 


WAREHOUSE DISTRIBUTORS, COAST.TO-COAST huge buckets. It eliminated the ex United States Steel, Room 65219, 
" art EL EXPORT COMPANY, NEW YORE pensive patterns needed for cast Pittsburgh 30, Va 


CONSTRUCTIONAL ALLOY STEEL 


| 
-~ 
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The jaws substitute for stub waste 
by splicing a 2 inch extension to 
the length of every electrode 


Delivers FIVE surface cleaning 
blows with each swing and lasts 
FIVE times longer than single 
headed hammers. 


MODERNIZE 
shapes, rods, bars, pipes, etc. MAKE fitting, 
positioning, holding, and welding a fa 
curate, inexpensive, one-man job. 


Welding 


livered in a 


Lquipment was de 
fluent and 
He highly recom- 
type 


ance 
very under- 
standable manner 
mended the 
timer mounted as a multiple unit in a 


use of a drawer 
cabinet package and used for sequence 

resistance weld time He 
told of having this set up in approxi 
thirds of the 
Division, thereby leading to greater 
efficiency Mr. Butler 
pictures of different circuits and the 


ing and 


mately two Frigidaire 


also showed 


machines on which they are used, and 


explained how they saved time on 
operation 

An interesting movie, ‘Magnifying 
Kodak 


of equipment 


Time by Kastman was run 


showing various pieces 


at slow motion 


which 


should 


solve many industrial problems 


PLANT TOUR 


Decatur, Ill.—Ninety members 
the Sungamon Valley Section toured 
the plant of the Caterpillar Tractors 
Co, in Decatur on April 10th. Dinner 


was served in the cafeteria prior to the 


PLANT TOUR 


San Jose, Calif. 


bers and guests of 


Valley Section took part in a tour of 
Food 


the Ordnance 


PIONEER FOR MODERN WELDING 


Clamp" 


HANDS 


the fabrication of 


10230 SOUTH AVE.N 


612 


plates, 


st, ac- 


CHICAGO 17, 


some 


Division of the 


Section News and Events 


the Santa Clara 


ILLINOIS 


help 


150 mem- 


Machinery and Chemical Corp. This 
was a wonderful opportunity to see 
the various phases of manufacturing 
involved in the production of the 
M-59 Army Ordnance Personnel Car- 
rier Approximately 115 
and had dinner at Val 
Restaurant in Alviso before the tou 


NONDESTRUCTIVE 
TESTING 


Shreveport, La. 
Dehn, Manager of the Southwestern 
District, Magnaflux Corp. talked on 
“Nondestructive Testing” at the April 
19th meeting of the Shreveport Section 
held at the Caddo Hotel The 
speaker pointed out that the cost of 


memoers 


guests 


(reorge L 


nondestructive testing can vary ove! 
a wide range depending on methods 
Because of 


metallurgy 


used and thoroughness 

advances in stress analysis 
and nondestructive testing, the weight 
of metal in a given part has been 
greatly reduced No 
method is 100°, efficient and two or 
more methods are often used in con 
M igneti 
particle testing procedure is to estab 
lish a field on 
tested and then apply a dry or wet 


Surface and subsurface dis 


Inspection 


junction with each other 


magnetic part to be 
powder 
continuities show up on the surface 
The depth of flaw 
tinuity in field can be accurately esti 
mated. The deeper the flaw the more 
fuzzy the The fluorescent 
penetrant method is used for inspect 


causing discon 


outline. 


Slides were 
effectivenes 


of magnetic particle and fluorescent 


ing austenitic metals 


used to demonstrate the 


penetrant methods of testing 


POWER SOURCES FOR 
WELDING 


Miami, Fla.—G. K. Willecke 
physicist for the Miller Electric Manu 
facturing Co., Appleton, Wis., was the 
guest speaker at the regular monthly 

the South Florida 
April at the 
His subject was 
Welding.”’ Mr 


cellent and 


meeting of 
Section held on 
Republican Club 
‘Power Sources for 
Willecke gave a 
interesting talk on d-e rectifiers, how 


dinner 


most ex 
they are made, operated and main 
tuined: also to what extent they can 
he used in the welding field 


PANEL DISCUSSION 
Syracuse, N. Y.—-The April dinne: 


and technical meeting of the Syracuse 
Section was held in the Hiawatha 
Room of the Hotel Onondaga on April 
Lith 

The regular dinner speaker for this 
meeting was replaced by the “64,000 
Point Program” which 
along the lines of the TV 
“The $64,000 Question.” 


was set up 


program 
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Master o eremonies is ( ( tage elated int Bible up te 
Jackson trict to nt He 1 patents 
was ably bach p by Ed Strand t the en | “ 
chairman of tl section ing t t out ind seal 

The contestants represented then ind how today we fi v feel re 
Section is Olean-l i! that t iw 
M. H. Robi n, P. Stern, H. I ul edict tl yropertic 
Zogers:; Rochester, H. Stoler, R completed weldment. Mr. Herb 
Waldvogel M Kenney Niagara uuitlined the foreseeable future in 
Frontier, F. J. We L. Smith, G. | velding field and showed that the 
Claussen: and Svracuse, L. H. Haw face has merely been scratched 


thorne. H. Wolfe, S. Stroug! 
The contest judges were: Olean-  §OLDERS AND FLUXES 


sradford, | Schnable Rochester 
N. N. Martin; Niagara Frontier. W Worcester, Mass.— Kennet! 
L. Burel ind Syracuse, R. Larkin Lutz OS, general sales manager 
The panel d sion was very lively All State Welding Alloys Co 
and informative with the audience Plains, N. Y., was the guest speaker 
taking «a ver wtive part The the April 2nd meeting of the W orceates 
tochester Section team of experts Section held at the Hickory Hou 
emerged the winner of the evening (yreendal 
but only after a hard struggle in M Lutz confined his remarks 
which the Ie idership in points changed progress n alloys 1 fluxes for j« 
hands several times iluminum He covered the 
tion of a number ol 
PROGRESS OF WELDING the 
Lilo availabie to the trade tod 
Toledo, Ohio.--The April meeting He explained the type of fluxes 
of the Toledo Section was held at the to use them. and where it is preferab 
Maumee River Yacht Club on April to use the mechanical tinning metho 
17th Speaker for the evening was He tressed the need of speed 
Charles Herbruck Assistant to bringing up the heat, so that the 
the Secretary of the Lincoln Eleetri ngredients in the flux do not become 
Co Mr Herbruck discussed the lissipated ind ineffective before 
progress of welding from its earliest base metal is warm enough for 


Sixty-three different compositions enable you to determine 


and control working temperatures from 113” to 2000 
TEMPILSTIK’ marks on workpiece “say when” 


of the 
White 


solder 


active 


FOR ALL HEAT-DEPENDENT | 
OPERATIONS 


by 


melting at stated temperatures plus or minus 1%. 
ALSO AVAILABLE IN LIQUID AND PELLET FORM WRITE 
‘WELDING SALES’? DEPT. FOR SAMPLE TEMPIL 
PELLETS STATE TEMPERATURES OF INTEREST—PLEASE! 


ATTENTION 


AUTHORS FOR 
1957 AWS 
NATIONAL SPRING 
MEETING 


Authors who plan to propose 
papers for the 1957 National 
Spring Meeting in Philadelphia 
are informed that the necessary 
application forms are now being 
processed for distribution. Ab- 
stracts, consisting of not less than 
500 words, must be submitted to 
AWS National Headquarters 
prior to Aug. 15, 1956, if 
they are to receive considera- 
tion. If needed, additional copies 
of application forms may be 
obtained by writing to National 
Secretary Joseph G. Magrath, 
AMERICAN WELDING Society, 33 
W. 39th St., New York 18, N. Y. 


ider to flow He t i ol two new 
solders in the medium temperature 
ol ni i working 
nperature of 740° F and the othe 
H00° | He stressed the use of judg 
ent in sizing up a job, thickness of 


piece to be omed, heat dissipation 


Available in 
these Temperatures (F.) 
113 375 1000 
125 368 1050 
138 400 1100 
150 413 1150 
163 425 1200 
175 438 1250 
TT) 450 1300 
200 463 1350 
213 475 1400 
225 468 1450 
238 500 1500 
250 550 1550 
263 600 1600 
275 650 1650 
268 100 1700 
300 750 1750 
313 800 1800 
325 650 1850 
338 900 1900 
350 $50 1950 
363 2000 


Temp -orrorarion 132 WEST 22ND STREET, NEW YORK 11,N. Y. 
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LE RECEIVERS are attached to stainless steel pans — 


a typical projection welder application. Result: high produc- 
tion, low unit cost, strong welds, no marring of high finish. 


NEW SPOT WELDERS THOMSON SEAM WELDERS “SYNCHRO-MATIC” FLASH WELDERS 
Model RA Spot Welders extend the — Sizes range from $0 to 400 KVA. Models This exclusive THOMSON development has 
complete line—provide low costequip- for circular, longitudinal or universal set new standards for flash-butt welding non- 
ment for utility or production work. seaming to exacting specifications. ferrous as well as ferrous metals 


THe WELDING JouRNAL 


r 


specialists in the broad field of 


RESISTANCE WELDING 


EQUIPMENT 


The THOMSON line is truly complete — 
ranging from simple, low cost, standard ma- 
chines to highly specialized production weld- 
ing equipment. It includes all standard resist- 
ance welding types spot, projection, seam 
and flash-butt — as well as electro-brazing, 
electro-forging, upsetting and related equip- 


ment. 


THOMSON also offers complete engineer- 


ing, laboratory and experimental facilities to 
help develop the most effective welder for any 
application — plus an organization of capable 
representatives in all metalworking centers to 
make this service conveniently available to you. 

Keep THOMSON in mind when you need 
resistance welding equipment, technical as- 
sistance or the recommendations of the fore- 


most resistance welding specialists. 


THOMSON ELECTRIC WELDER COMPANY, LYNN, MASS. 


WIRE FABRIC WELDERS 
Typical of the many special THOMSON designs which 
become standard in their fields of application 


JuNE 1956 


have Designed 


URPOSE WELDERS 
ol the most effective, 


scconomical way. Automation applied to resist- 


SPECIAL P 


ance welding 


3 
INVENTOR OF RESISTANCE WELDING a 


Total National Membership April 1, 1956 
Effective April 1, 1956 5,393 
Associate Members... 5,726 
Honorary 9 
A—Sustaining Member B—Member C—Associate Member 16 
t E—Honor M F—ti 
Grow With AWS! 
ALBUQUERQUE (iregg, Max (1B) LONG ISLAND kentwistle, George W 
Sparks, Paul 8. (B Lindsay, Robert I. (B) Adelhardt, Andrew P. (« Fox, Lorenzo, L. ( 
Lutz, James C, (C) Rothstein. Samuel (B Gilbert, Robert L. 
ARIZONA Kugh, Robert bk. 1B Gorecki, Val. (B 


Smith, Frank D. (C LOS ANGELES Greene, Daniel R. (C 


Arma, Kelvin N. 
Decker, John KR. 
Nunley, Lee (B 
Hedman, Don ( 


BOSTON 


Atlas, Elliott J. ( 
Bourque, Frances 
Brady, Arthur J. (B 
Capano, Salvatore (¢ 
Crawford, Allyn (C 
Ferzovco, Pasquale 
Hanson, Walter 
Lawrence, Irving L. (3 
Lusardi, Anthony G. (C) 
MeKeon, J. (C 


Moore, 
Nugent, John J. (B 
Poole r, Keimer bk Jr. (B 
Rendell, Leroy G. 
Rogers, Donald A. (B 
Wolejko Charles H. (B) 


CHICAGO 


Fragalle, Paul J. 
Heyl, Lawrence (B 
Iverson nar 
MeCorkle, Lee ( 
Orr, Robert C. 


Weat, J.T. 
CLEVELAND 
Anderson, Harold G. « 
Haer, John W. « 
Cowgill Charles 
Dieszman, Charles KR. 
Geil, Gus Wm 
Gluvna, William R. (C 
Morse, William J. ( 
Strohl, Orval A. 
Suhart, bdward R. 


COLORADO 
Heckendorn, James P. (B 
lannacito, kdward 
Lambrecht, A. A. (C 
Schmidt, Augustin « 
COLUMBUS 

Fields, J.J. 


O16 


Menelage, William H. (C) 


Cameo, Robert M., Sr. (C) 


Strempka, Leonard V. (B) 


DALLAS 


Blanton, R. J B 
ronson, Charles (1) 
French, 8 W. (C) 
Leavelle, Lloyd R. (C) 
Roberts, Carl (B 
Smith, Lester (B) 


DAYTON 


Deets, Milton L. (C) 
Dumbauld, L. F. (C) 
evans, Kent R. (B) 


DETROIT 


Bell, Frank W. (B) 
Callahan, Robert C. (B 
Hull, Miles (B 


Kelsey, Arthur F., Jr. CB) 
MeGarry, George M. (C) 


Nieula, Peter (B 

Rash, Luke (C 

Rigby, Miles G. (B) 
Sendrowiez, Valentine W 
Turnage, James L. (B 
Wanless, William bk. (B 


HARTFORD 

Aldrich, William J. (B) 
Jones, Benjamin L. (B) 
HOUSTON 


Berger, Weldon G. (B) 
Kegert, W. K. (C 


Manchester, Luther L., Jr 


Schmidt, Charles R. (C) 


Stephens, Denison D., Jr. (B 


Summey, Johnny W. (C 


Rice, Carl R. A. ( 
Wright, Ray (B 


IOWA-ILLINOIS 
Landry, Norman kb. (B 


KANSAS CITY 


Dallam, John P., Jr. oC 
Johnson, Perry (B 


LONG BEACH 
Wvymore, Robert A. (B 


New Members 


Ball, F. 1 
Bottom, Ra 


Dempee 
Drake tich 


Dunean, Robert B. (C 


Fudge, 
Ivy, Joe H 


Kessler, Harold D. (B 
Knowles talph ( B 
Miller, Harold D. (C 


Norton, Rol 


Pegram, William (C 


Pratte, B. 
Reinhold 
Rill, Cianey 
Scidmore, W 


Smolen, Alfred M 


Webb, Cecil 


Welther, Michael J. (B 
Young, Lee B. (B 


MADISON 


Shevey, bdward A. (¢ 


MAHONING VALLEY 
Wilson, Richard B. (¢ 


wlin R B 
Curcio, B. 
George H. 


Jakubowski, Stanley T. (¢ 
Kapcio, Michael 
Lamanna, bustace (B) 
Lawendowski, Stanley J. (B 
Liebing, Walter F. (B 
Lorenz, Herman P. 
Meacham, Jesse W. 
Melchiorre, Frank J. (¢ 
Metzger, William (C 
Miller, R. H, (¢ 

Mills, Earl A. (C 

Mixer, Murray W. (¢ 
Niemezyk, Henry (C 
Olin, Raymond G. 
Parry, Elliott I B 
Perry, Robert (¢ 

Rice, Stanley P. (B 
Rockino, James (¢ 

Runyon, Richard bk. 

" St. Louis, A. H. (C 
Salisbury, Robert 
Simard, William G. « 
Skjellerup, Lawrence 
Steinhorst, William ¢ B 
Tepolt, Florian bk. (¢ 
Troy, William F. ( 

Van Dyke, Albert (¢ 
Voorhees, Lester (C 
Yetman, Charles H. (¢ 


ud M. 


rt Woe 


vert P ( 


Jr. 
H. 


MILWAUKEE 
Henrichs, George J. (B 


Hofner, Leon H. (C 


Kundert, He 
Mik halski Je 


Seott, George R. (C) 
Thompson Raymond A. (B 
\ Tine Gilen A 


MOHAWK 


NEBRASKA 

Gerdts, Arthur G. 
Larsen, Herbert R. 
NEW JERSEY 


Baleoff, Herman (B 
Boland, Riehard N. (B 
Ginder, Augustus F. (¢ 
Hoffman, Sid N. (B 


ory bk. (C 


VALLEY 


Barnes, William A. (C Vigani, Frank L. (C) 


Baz an John 


H. (C NEW ORLEANS 


Begley, John | ( 


Berecka, Albert J. (C 
Berthold, Merwin (C 


Nicosia, Anthony (B 
Van Blaricon, H. R. (B 


Blando, Anthony, T. (C 


by Joseph 
Colerick, Miles H. (C) 
Conover, Stanley W B 


NEW YORK 


Clifford, Thomas J. (1D 
Corwin, Leonard (B 


Darling, Leland H. (C Gott, Elliott C. (B 


DeCola Adolph 


Desmond, N 
Dombroski 


Hennessy Joseph 
L. (C Keller, George (DD 
Frank (¢ Lineer, Fred J. (D 
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Erosion From 
Molten Copper 
Reduced 300%, 


23-Ton Ladle Protected 
With Hascrome rod by 
Submerged-Arc Method 


The har l-facing operation show will I Manual metally quipmer i if mated rods 
“rvice life of this cast steel ladle by as much as 3 per ‘ d to lace 
cent. The material being applied Hascrome rod i Hascrome rod 


high chromicm alloy that eflectively re the destructive material that also 


moron hase 


ring a tough, 


chemical action of molten copper The i il min resistance to 


on the bottom and spouts of the ladle the a me impact ind sudder 


vulnerable lo erosion during pouring operation Dhere a wide 


Despite the size of the ladle 6 ft. high and about & ft election it’ the right 


diameter . the cing operation was accompli price | ‘ r probes hie i in be deposited with 


rapidly. Coiled rod, applied by mechanized submerged-ars wlard welding iterature on 


equipment, used to cover the bott m and ti pout line | our nearest 


ol the lacdle Facing peed iveraged mene pre minute I Stelhite Compa 


\ HAYNES STELLITFE COMPANY 
(ya | NIES A Division of Union Carbide and Carbon Corporation 
U LS 


MARE 


S 


Haynes and Hascrome’’ ore registered trade-marks of Unon Carbide and Carbon Corporation, 
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Martin, John (D 
MeCollough, Vineent (D 
Nilsson, Ernest (1) 
Schneider, Harry J. (¢ 
Stocking, David L. 


NIAGARA FRONTIER 
Bentley, Francie J. 
Hurgetahler, Russell 
Carnes, Marl L., Jr. 
( 

English, bugene A. 
Fasebaugh, John H. (Bb 
Gamberg, bdward (¢ 
Kaaper, Joseph T. ( 
Utech, Otto (B 


NORTH CENTRAL OHIO 


Kauffman, Kenneth W. (C) 


NORTHEAST TENNESSEE 
Hatfield, James N. 
Wischhusen boric ( 
NORTHERN NEW YORK 


Birznieks, Ansis (Bb 
Meister, Robert P. 
Moon, Arthur W 
Pustolka, Michael C. 
Weiss, Stanley (C) 


NORTHWESTERN 
PENNSYLVANIA 


Fuhrman, Theodore CC. (¢ 
Whittemore, Robert (C 


OKLAHOMA CITY 
White, James bk. 


PASCAGOULA 


PEORIA 


Powers, John B. (C 
Rocholl, William T. (C) 


PHILADELPHIA 


Harz, John J. (C) 
Howarth, George 
Minnich, Leonard L. (C) 
(iverton, N 
Ritchie, John L. (C 
Smith, William B., Jr. (B 


PITTSBURGH 
Cumberledge, Verne (C 
togerson, W. M. 
Smith, Clyde A. (B) 


PUGET SOUND 


Baresa, Joseph (B) 
Cruzilak, George (B) 
Madden, Kenneth L. (B 
Nakata, Mike Y. (B) 
Newton, Jack R. (C) 
Peterson, Russell A. (B) 


RICHMOND 
Chandler, Frank L. (B) 
Cowan, J. H., Jr. (B 
Haile, C. (B 

Mraz, F. G. (B) 
ROCHESTER 
Carlock, H. J. (C) 


SAGINAW VALLEY 


Com hran, William QO. (C) 
Ivan H. (C) 
Leach, Lisle (D) 


ST. LOUIS 


Fausek, Alexander V. (C 
Fausek, Charles H. (C 
Fausek, Irwing F., Jr. (B 
Miller, James C. (C 
Rutherford, John M. (C 
Schopp, Alfred J. (C 
Schopp, John L. (C 


SALT LAKE CITY 


Culbertson, Joyce K. (B 
Leatham, George 5. (B) 


SAN ANTONIO 
Keckert, Alvin (B 
Lowrey, John T. (C 
Schenk. Lawrence F. (C 
Stockton, William C. (B 


SAN FRANCISCO 
Dotson, James B. (B 
Hoppe, William P. (B,) 
Maxwell, W ateon, Jr (C 
Watson, William H. (C 
Winchell, Benjamin W. (B 


SANGAMON VALLEY 
Van De Walker, M. (B 


SHREVEPORT 

Hayes, Joel, Jr. (C 
Kline, Albert 8. (B 
Stearns, J. W. (C 


SUSQUEHANNA VALLEY 
Black, Bartley J. (B 
Felsburg, Frank (C 
Finnerty, John R. (B) 
Foster, Lewis G. (B 


Sawyer, George (C) 

Scott, Preston H. (B) 
Sewall, Milburn (C) 

Veal, Leo D. (B) 
WESTERN MICHIGAN 
Burdick, Ceeil (C 
Kennedy, Roger F. « 
Stapleton, J. (C 
WICHITA 

Dent, W. M. (C) 
Woerner, I. A, (C 
WORCESTER 

Clarke, Kenneth F., Jr. (B 
Humes, John F. (C) 


YORK- CENTRAL 
PENNSYLVANIA 

Garramone, Harold F. (C 

Gettle, William J., Jr. (C 

Grove, Robert (C) 

Hughes, Stanley (C 

Stambaugh, Jesse S8., Jr. (C) 


Winter, Mel (B) 
NOT IN SECTION 


Fortemps, H. (B) 
Harrison, Herbert A. (B) 
Itoh, Yataro (C) 
Joyce, E. FE. (B) 
Osborn, R. L. (B) 


Members Reclassified 
During the Month of April 


CINCINNATI 


Hewitt, Joha, Jr. (C 


Rowe, Vincent J., Jr. (C0 Brennan, George P. (C) Hinkle, Raymond (C Funk, Ernest J. (D to C) 


JOIN AWS! 


Through membership in AWS you keep abreast of the latest developments in welding, welding 
engineering, welding metallurgy and procedures, by the contacts you make and through its local and 
national meetings and publications. Investment in AWS membership cost less than your daily 
newspaper, but brings you tremendous and perpetual dividends, and information on how to 
produce improved products, increase productivity, and lower production costs through modern 
welding procedures. Send for descriptive brochure to AMERICAN WELDING SOCIETY, 33 
West 39th Street, New York 18, New York. 


Get the BEST for LESS Advertising Rates 


Get The Welding Journal 


“ANTI-BORAX” FLUXES Effective June 1, 1955 1 time 3 times 6times 12 times 


Fully Guaranteed $305.00 $280.00 $265.00 $240.00 
215.00 200.00 185.00 175.00 
SAFE—NON-TOXIC 170.00 155.00 145.00 130.00 
125.00 115.00 110.00 105.00 
Cast Iron Welding Flux 100.00 95.00 90.00 85.00 
Brazing Flux : 75.00 70.00 65.00 58.00 
“Braz-Cast” Flux for bronze welding cast iron 62.00 58.00 50.00 46.00 


“ABC” Sheet Aluminum Flux Specie! Preferred Positions: 
6 Silver Solder Paste Flux. (Full Pege) 335.00 310.00 295.00 270.00 


Send for complete Folder and Samples COVERS 12-time contracts only: 

Mfg. by cover... 

ANTI-BORAX COMPOUND CO. INC. :08.60 
Fort Wayne 9, Indiana 


New Members : WELDING JOURNAL 
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Measuring rebuilt idler at Excavators Welding Co., 


REBUILD WORN PARTS TO EXACT SIZE 


with Amsco Automatic Welding 


Rebuilt Track Roliers and idiers 


give twice the life of original parts 


Every day more contractors and 
service shops are finding the cost- 
Saving answer to tractor parts re- 
placement. It's the Amsco “550” 
Automatic Welder 
AW-79 alloy steel electrodes 

The rugged Amsco “550” Weld- 


plus Amsco 


Brake Shoe 


JuNE 1956 


American 


er is specially designed for this 
heavy-duty service. It rebuilds and 
hardsurfaces to exact size at 
half the cost of replacement parts. 
And service life is normally fwice 
that of the original part! 

Ask your Amsco Distributor for 
full details on the*550" Automatic 
Welder and the full-line of Amsco 


Hardfacing Electrodes. 


ANAS CO 


Manganese Steel Division 


Enver NEW AGTLE 


Distributed in Canada by Conedior 


Westbury, Long Island 
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ABSTRACTS OF CURRENT | 


prepared by Vern L. Oldham 


Printed copies of patents may be obtained for 25¢ from the Commissioner of Patents, Washington 25, D. C. 


2,750,460 Mernop or Maxine 

Contacts James 8. Cooney, 
Attleboro, Maas., assignor to Metals & 
Attleboro Mass ‘ 


Corpor ation of imeachusetts 


Clontrola orp 


This method relates to the forming of 
composite electrical contacts and com 
prises the steps of placing cleaned surfaces 
of a firet malleable contact face metal and 
a backing metal therefore together and pro 
viding a second par of mn h contact face 
metal and backing metal assemblies. The 
paire of tne mbers are pl wed together with 
a parting layer therebetween after which 
the pairs of members are forced toward 
each other to cause an outward flowing of 
the contact face metale and backing metais 
at the junctions of the cleaned surfaces 
This action is continued until the cleaned 
surface of each contact face metal becomes 
cold welded to the cleaned surface of its 
mating backing metal in many discrete 


spots 


2,730,375 or Nonmeratiac Ma 
Tueneron Charles D. Coxe, Fairfield 
Conn, assignor te Handy & Harman 
New York N 
York 


This patent relates to making a brazing 


worporation of New 


allen joint between two surfaces, at least 
Initially the 


brazing composition containing an active 


one of which is non netalli 


metal such as titanium, which formes the 
core of the composition and which has a 
sheath of duetile metal therearound, is 
placed im proximity to the surfaces to be 
Thy: ductile metal in the 
sheet ipable wher molten, of dissolving 


brazed toge ther 


the active metal of the core in the amount 
of at least 1°) of the weight of the sheath 
metal to form an alloy capable of wetting 
nonmetallic materials, Heat is applied to 
the be izing Composition to melt some of the 
sheath metal and form a molten body 
thereof, and the brazing composition is 
held in contaet with euch molten material 
until an amount of the active metal hus 
been dissolved and formed an alloy which 
wets the surfaces to be brazed together 
The molten body of metal is maintained in 
an atmosphere substantially inert to such 


molten material 


2,740,084 ror bir 
rac Resirance 
William J. Carlyle, Barrington, UL, as 
signor, by direet and mesne assignments 
to Riehard J. D. Heilshorn, Chicago, Il 
This patent discloses an article for elec 
tric resistance projection welding wherem 
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a body portion is provided and it has pro 
jection welding means extending for 
wardly therefrom. Special cavity means 
are provided in the body portion and have 
a shape generally the same as the shape of 
the projection welding means. The cavity 
ilso has a volume not less than the volume 
of the projection welding means 


2,740,044 Resistance Mont 
ron Conrao.— Herbert F. Storm, Sche 
nectady, N. Y., assignor to General Elec 
tric Co., a corporation of New York 
This patent covers a special control cir 

cuit usable in welding actions. The circuit 
particularly includes means responsive to a 
predetermined percentage drop in the 
value of an electric quantity and an elec 
tric oscillator for measuring a change in the 
electric quantity by a proportional change 
in its frequency of oscillation. Other 
specialized circuit means are disclosed in 
the patent 


ArticLe 
Apranatus —Frank J. Zoschg, Sinnema 
honing, Pa., assignor to Sylvania Electric 
Products, Inc., a corporation of Massa- 
chusetts 

\ specialized welding apparatus is cov 
ered in the present patent and it includes a 
pair of electrodes that can be positioned in 
association with a hollow elongated article 
The electrodes can be moved substantially 
perpendicularly to the axis of the elongated 
article to have one electrode overlying such 
article, Other means move another of the 
electrodes across an ¢ nd edge of the article 
and into the hollow of the article to a posi 
tion in registration with the first eleetrode 
overlying the article 


2.740.877 Arrarnatrus John 
P. Knauth, Skaneateles, and Kenneth R 
Lang Liverpool, N y 
Syracuse Special Machine Co Ire 
Svracuse, 
York 
In this seam welding machine, a pair of 

parallel, oppositely directed rows of nar 


to 


a corporation of New 


row clamping fingers are provided and a 
stationary horn member is located cen 


trally below such rows of fingers \ pair ol 


backing members are slidably mounted on 
the horn member, with each backing mem 
ber being inde ndently movable ipw ardly 
toward one of the rows of fingers to coact 
therewith in clamping a workpiece in seam 


welding position 


2741024. Mernop ofr ALL 
Mera Hose sy Resistance Wexp- 
ina--Robert Breuer, Lucerne, Switzer 


Abstracts of Current Patents 


land, assignor to Metallschlauchfabric 

4.G., Lucerne, Switzerland 

Breuer’s patent relates to the securing of 
a metal hose having corrugations thereon 
to a tubular member. Initially the corru 
gations on the hose end portion are flat- 
tened to form a smooth, cylindrical hose 
end portion coaxial with the corrugated 
metal hose. An end of a tubular member 
is inserted into this smooth, cylindrical 
hose end portion and an annular seam is 
formed between the members by electric 
resistance welding while holding the sur- 
faces of the members in tight contact. 


2,741,688 ELecrrope —Harold 
A. Johnson, Milan, Il 
This patented welding electrode includes 
a holder having a fluid passage therein 
Special fluid circuit forming means and 
sealing means are also provided in the 
holder to complete the fluid circuit therein 


2,741,689--Tunasten Backina Bar 
John A. Persson, Kenmore, N. Y., assignor 
to Union Carbide and Carbon Corp., a 
corporation of New York 

This patent is on a method of are weld- 
ing comprising supporting the work on a 
backing bar of a refractory metal extend- 
ing beyond the work at the front and rear 
ends thereof, an are is struck between an 
electrode and the projecting front end of 
the refractory bar ahead of the work, and 
relatively moving the are and the work 
along the seam above the refractory bar to 
effect the weld. The are is continued in its 
travel beyond the work onto the projecting 
rear end of the refractory bar before the 
are is extinguished 


2,741,832—Mernop or Formina A 
Smoorn Wetpep Seam Burt F 
taynes, Chula Vista, Calif., assignor to 
Rohr Aircraft Corp Chula Vista, Calif., 
a corporation of California 
This patent is upon a method of forming 
a smooth welded seam in a longitudinal! 
split tube blank comprising the steps of! 
abutting the edges in the metal tube blank 
and holding the ends of metal tabs against 
the metal tube blank at both ends thereof 
The metal tabs are welded to the ends of 
the tube to provide tab portions projecting 
outwardly from the ends thereof and to 
hold the abutting edges of the tube blank 
together. Then such abutting edges are 
welded together by a continuous seam ex 
tending the length of the tube. The tabs 
and seam on the tube are then passed 
through a pair of rolls while applying pres 
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VERYONE who specifies, buys and uses welding fittings and flanges 
has a mighty good reason for insisting on Tuse-TURN* products. 1" 
They simplify his work! Being the world’s most complete line, they 
simplify piping design. All available from one nearby source, they simplify 
purchasing. Of unsurpassed uniformity, they simplify installation. 
These cost-cutting advantages are yours at no extra cost when you 
specify TUBE-TURN Welding Fittings and Flanges and buy from your 
nearby Tube Turns’ Distributor. You get more for your dollar with 
this leading brand! 


The Leading Manufacturer of Welding Fittings Flanges 


TURNS 
KENTUCKY 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


DISTRICT OFFICES: New York * Philadelphia + Pittsburgh * Cleveland * Detroit * Chicago 
Koansos City * Denver * Los Angeles * Son Francisco * Seattle * Atlanta 


Tulsa * Houston * Dallas * Midland, Texas 


**TUBE-TURN” and Reg. U.S. Pat.Of 
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How TUBE-TURN Welding Fittings and Flanges 


SIMPLIFY YOUR WORK 


CARBON 
STEELS 


STAINLESS 
STEELS 


ALLOY 
STEELS 


WROUGHT 
(RON 


ALUMINUM 
corer 
BRASS 


NICKEL AND 
ALLOYS 


Available from your nearby TUBE TURNS ' distributor 


DISTRICT OFFICES: 


New York Los Angeles 
Philadelphia San Francisco 
Pittsburgh Seattle 
Cleveland Atlanta 
Detroit Tulsa 
Chicago Houston 
TUBE TURNS, Dept. 0-3 
224 East Broadway, Louisville 1, Kentucky <= 
*“TUBE-TURN" and “tt* 


Please send free copy of Pipe, Fitting and Flange Materials. Reg. U.S. Pat.Of. 


Company Name 
Company TUBE TURNS 
Cies ae LOUISVILLE 1, KENTUCKY 

A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


EW BOOKLET~ This tebe Turns? 
heigtyi injermetion om pipe, ond 


Your Name 


Position 


that you'll get the exact answerto q 
ond helptul design | rot " = a 
4 
 purcHasiNc 
INSTALLATION r 
| | 
.. 


sure | the re t the tube dt 

means 

2,742,552 ApraRat ror Re 
ISTANCE Wi ING OF ScALY Meta 


Joseph J. Riley, Warren, Ohio, assi 
to the Taylor-Winfield Corp., Warren 


a corporation of Ohio 


In the poate i welding a irat 
mbination red providing pt 
electrodes and nduetor ling t 

the electrod Ad lisk re bear 
connected at it tout tert t} } 
conductors | elding 
onner the imput tert 0 
the rectiher ban} second transforme 
is provided and includes a primar cou 
The conductors and eleetrod nd other 
means present, provide a higl inductive 
coupling between the coil and the condiu 
tors and electrode Shunt means are 
positioned betwee the output tert 

ind the eml to short cireuit ih out 
terminals during energization of the con 
\ oures alternating current energ 
provided lor sequentiall energizing the 
coil and then the transformer 

2.742.555 SU sMeERGE! Ame W ELDINE 


Metrunop Apparat Amel RR 
Mever, Griffith, Ind., assi 
& M g. Co In Chis 
Ind i corporation ol ure 


Mever s patent relates to a welding prov 


ess for use on an upright seam The pro« 
ess melude the steps of rolling a ght 
dished fluy ipport member agamst the 
seam to expose an upwardly concave su 
face and pouring flux onto such surface t 


provide a core mound so that portions of 
the flux run over the side of the member 
4 welding electrode is fed to the seam and 
t flux support member is upwardly tray 
ersed along the seam so that successive 
portions of the member are roiled on to uy 


“ portions ol the 


2,742,554 WELDING Heap Mor I 
Clifford M Westtal Homewood Ii) 
issignor to Chicago Bridge & Iron Co., a 
corporation of Illinois 
This patent relates to a welding machine 

having a chassis and depending framework 

lor carrying welding equipment along a 

generally horizontal joint between upright 

plates 4 weld-head mount is provided 


ind compri esa pair ot gener | horizon 


tal guide bars secured to the framework of 
the machine and a weld-head supporting 
member secured to the guide bar lor 


movement therealong 


2,742,555 -Ftame Boring Aprraratt 
Robert W. Murra Denver, ( 


A gas-ar flame boring apparatus is 


covered in this Murray patent and it in 
cludes a dri stem having « passagewa 
extending longitudinally therethrougl \ 
pair of electric conduits extend longitudi 
nally through the stem, which conduits are 


insulated from each other, but arr nged to 
provide il il it one end of the tem \ 
he ad at the other end ol the als ne con 
nection me ins provided thereon for suppl 

oft gas thereto und has terminal means for 
connection of power supply leads in circuit 


with the electrical conduits 
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if you weld “difficult” metals 
with MIG consumable electrodes 


you can do a faster, better job with \ 


AMPCO-TRODE 10 
BARE WIRE 


Here versatile welding at its best Ampco Tro 


10 Bare Wire, level-wound on spools or rims for the 
metal-arc, inert as process, gives you isy, h gh 
strength, crack-free welds on aluminum bronze, sili 
bronz ind manganes« bronze You al O pet clean 
dense leposits on iron-bas¢ metal ist and mall 


ron, inized and high illoy tecls and irons 
You can even make good welds joining one of 
these metals to another, And Ampco-Trode 

10 Bare Wire ts also ideal for wear- and corrosion 
resistant overlays with hardnesses of 


160-190 BHN 


You get mor Ampco Trode 10 pre-alloyed 
/ wire feeds better through the gun with fewer 
burn-backs, And the deposit is more uniform 
giving you mechanical properties that are 
periorto illed’’ substitut That why 
th itile electrode can make a better a 
product for you—at less cost, See your 


At pco Weldrod Distributor 


AMPCO METAL, INC. 


Sele producer of Dept. WJ-6. Milwaukee 46, Wisconsin 


genuine Ampco Metal West Coast Plant Burbank, California 


thstracts of Current Patents 


: 
= 
| 
— 
+ 
\ 
{ 
: \ 
\ 
\ 
| 
n 
*feg. U. S. Pat. Off 
wise 
624 


For copies of articles, write directly to publication in which they appear 


URCRAFT ENGINE MANUFACTURE. Flash Weld- 
ing Jet Engine Rings, A. G. Portz Metal Progress, vol. 69, 
no, 2 (Feb. 1956), pp. 67-71 

RC WELDING. Practical Relationships Between Are 
Kinergy, Fillet Size, and Amount of Electrode Used in Metal- 
Are Welding, B. J. Bradstreet. Brit. Welding J., vol. 3, no. 
2 (Feb. 1056) pp nO Ol 

BRAZING. Vacuum Brazing of Jet Engine Components. 
Steel Processing, vol, 42, no. 2 (Feb. 1956), pp. 106, 114. 

BRAZING. 
High-Temperature Brazed Joints Processed in Vacuum or in 
Molten Salt, C. A. Gyorgak and A. C. Franciseo. NACA 
Tech, Note 3450 (May 1955), 29 pp. 

BRIDGES, STEEL. New York State's First All-Welded 
Railroad Bridge, bk. J. Ramer 
24 (Dee. 1055) pp 51-52 

BUILDINGS. San Francisco's New Skyseraper Utilizes 
High Strength Bolts, Welding Innovations. Western Metals 
vol, 13, no. 11 (Nov. 1955), pp. 62.65. 

CARS, FREIGHT. \ll-Welded Aluminum Hopper 
Wagons. Light Metals, vol, 19, no, 215 (Feb. 1956), p. 46 

CLAD METALS. Welding of Clad Steels, J. Hinde 
Welding & Metal Fabrication, vol. 24, no. | (Jan. 1956), pp. 
11-15; no. 2 (Feb) pp. 50-62 

ELECTRODES, Quality Control of Stainless Electrodes, 
H. FF. Reid, Jr. Welding Engr., vol. 40, no.12 (Dee. 1955) 
pp. 18-21, 

G48 PIPE LINES, Ultrasonic Testing of Welded Joints 
in High-Pressure Gas Pipe Lines, R. N. H. M. ‘Tychon. Gas 
World, vol. 142, no. 3723 (Dee, 24, 1955), pp. 1635-1639. 

HARD SURFACING, Uardfacing Applications in Lron 
and Steel Industry, M. Birkhead. Welding & Metal Fabrica- 
tion, vol, 24, no, 1 (Jan, 1956), pp. 25-32 

HEALTH HAZARDS. Sale Practices in Welding, W. 
Schweisheimer. Tooling & Production, vol. 21, no. 10 (Jan 
1956), pp. [54-156 

INERT-ARC WELDING, \nert Gas Welding of Alu- 
minum Alloys, M. J. Waite. Can, Metals, vol. 18, no, 12 
(Nov, 1955), pp. 62, 64, 66, 6S; no. 13 (Dee ), pp. 44, 46-48 

LIGHT METALS, Researches into Welding of Alu- 
minium and Ite Alloys, W. 1. Pumphrey. Aluminium De- 
velopment Assn. —Research Report, no, 27 (July 1955), 59 p. 

MAVUFACTURE. Making Fan Guards Easier and 
Faster, J, Fairlie. Welding Engr., vol. 40, no. 11 (Nov 
1055) pp 21-22 

MOTOR TRUCKS, Welding in Construction of Refuse 
Welder, vol. 24, no, 123 (July-Sept. 1955), pp. 63 


Preliminary Investigation of Properties of 


Ree., vol. 155, no 


Carriers 

PIPE. Recommended Practices for 
Heat-Treatment Cycles for Low Chromium-Molybdenum 
Steel Piping Materials Am. Welding Soec.—Publ, no 
D10.3-55T (1955), 4 pp 

PLASTICS, Molding and Welding Polvethylene, H. R 
Bosworth Modern Plasties, vol. 33, no. 2 (Oct. 1955) 
pp. 


Interruption of 


624 Current Welding Literature 


REFRIGERATION EQUIPMENT Assemblies, N. May 
lin. Welding & Metal Fabrication, vol. 23, no. 12 (Dee 
1955), pp. 472-474 

SOLDERING. How to Use Fluxes and Solders for Good 
Joints, W. P. MeQuillan Am. Mach., vol. 100, no. 1 (Jan 
2, 1956), pp. SI-S4 

STEEL. How to Get Better Welds in Weldable Stee! 
H. 8. Davis. lron Age, vol, 177, no. 3 (Jan. 19, 1956), pp 
70-71 

STEEL METALLOGRAPHY. 
Transformation Characteristics Related to Weldability of 
0.5% C Steel, B. J. Bradstreet and R. L. Wilkins. Brit 
Welding J., vol. 2, no. 12 (Dee. 1955), pp. 562 5O6 

STEEL PLATES. Modern Manufacture of Steel Plate 
for Shipbuilding, T. F. Pearson. North East Coast Instn 
engrs. & Shipbldrs.-Trans., vol. 72, pt. 4 (Feb. 1956), pp 
157-182; see also Machy. Market no. 2879 (Jan. 20, 1956), p 
21-22, 28; no. 2880 (Jan. 27), pp. 26-27, 34 

STEEL. Properties and Uses of Fortiweld Steel, H. 1 
Tremlett. Sheet Metal Industries, vol. 32, no. 344 (Dee 
1955), pp. SS5-SS8S; (ciscussion), 902-906, 922 

STRUCTURES, Coliseum Is Welded Giant 
Kengr., vol. 40, no. 11 (Nov. 1955), pp. 28-29 

SUBMERGED ARC. Automatic Submerged-Are Weld- 
Improvements in Design Performance, A. J 
Welding Engr., vol. 40 


Continuous-Cooling 


Welding 


ing Needs 
Rosenberg and B. ‘Townshend 
no. Ll (Nov. 1955), pp. 35-36, 38. 

TANKS. Procedures and Joint Preparation for Welded 
Storage Tanks, ©. Osicka. Industry & Welding vol. 2s 
no. 12 (Dee. 1955) pp 16-48, 51, 76. 

TESTING. Better Welds Through Improved  Inspe« 
tion, F. Spencer. Welding Engr., vol. 40, no. 12 (Dee. 1955 
pp. 40, 42, 44 

TRACTORS. Development and Use of Fabrications u 
Heavy ‘Tractor Manufacture, R. Greenwood. Welder, vol 
24, no. 122 (Apr.-June 1955), pp. 26-29. 

TUNNEL CONSTRUCTION. Weld Giant Tunne! Tubes 
on Assembly Line. Iron Age, vol. 177, no. 6 (Feb. 9, 1956 
pp. 90-91 

WATCH MANUFACTURE. Bench-Type Welders In 
creases Production 5000 Percent. Industry & Welding 
28, no. 12 (Dee, 1955) pp. SO-S3 

WELDED BUILDINGS, School That's Weld-Built 
Welding Engr., vol. 40, no. 11 (Nov. 1955), pp. 30-31 

WELDED EQUIPMENT for Sugar Industry. Welder 
vol. 24, no, 122 (Apr.-June 1955), pp. 33-37. 

WELDED HOUSES, Lightweight Steel + Welding 
Low Cost Home. Welding Engr., vol. 40, no. Il (Nov 
L955 pp 42, 44 

WELDS. WUydrogen in Mild-Steel Weld Deposits, N 
Christensen and R. Rose. Brit. Welding J., vol. 2, no. 12 
(Dee. 1955), pp. 550-558 

WELDS. Methods for Measuring Hydrogen Content o! 
Weld Metal, P. D. Blake. Brit. Welding J., vol. 2, no. 12 
(Dee. 1955), pp. 558-561. 

WELDS. Notes on Role of Hydrogen in Metal-Are Weld 
ing, P. D. Blake. Welder, vol. 24, no. 121 (Jan.-Mar. 1955 
pp. 14-20 
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pROJECTION w 
of welding current. 
NON-FERROU 
improves 4 
welds— 


WELDING 
“spitting” at electrodes 
num and other non-ferrou 


Matched Enclosures: 
n-SY chronous Welder 


Square D No 


nents, 


ch 
4 i construction. 
= Write for Bulletin 8990 EWG. Address Square Dp Company, 
404! North Richards Street, Milwaukee 12, Wisconsin. 


= 
\mproved non-synchronous performance 
il with Square DS NEW SLOPE — 
peTTER AND MORE through more 
+--+ Control enclosure matches tL 
Controller (Nema N2), i" 
shown might. Also dual Square D welding : 
timer OF contactor enclosures. 
>-+ ove / | 2 ¥ 
wow.. cam prooucts ane a pant OF squane LINE! 


Slottman Awarded 
Morehead Medal 

The Morehead Medal was 
to V 


search and engineering, Air Reduction 
by the Avety 


presented 


Slottman, vice-president, re- 


International 


lene Assen. during their 56th Annual 
Convention in Los Angeles, Calif 
Mar. 12-14, 1956, at the Hotel Statler 


G. V. Slottman 


The Morehead Medal in its 


presentation whe 


SOth 
awarded to Dr 
Slottman for his scientific contributions 
to carbide, acetvlene and oxygen tech 
nolowy 

Formal presentation of the medal was 
made by Kk. A. Daniels 
past president of the 


director and 
International 
Acetylene Assen. and vice-president of 
Vietor Equipment Co,, San Francisco 

The Morehead Medal is 


annually by the International Acetylene 


awarded 


(sen, to the person or persons who in 
the judgment of its officers and board 
of directors have done most to advance 
the industry or the art of producing ot 
utilizing carbide or its deriva 
tives 


Pluhar Appointed 
by Warnock Hersey 


The Warnock Hersey Co Ltd in 
nounces the appointment of A, J 
Pluhar as Manager of its Nondestruc 
tive Testing Division, with headquarters 
in Toronto 

Mir. Phahas 
Civil Engineering from the University 


received his degree in 


of Prague in 1931, and has had many 
vears of experience in engineering, and 
in managing the research and practical 
applieation of we lding and nondestruc 
tive testing techniques, His work has 


undertaken in and in 
many other parte of the world, and in 
Canada since 1950. 

He is a member of the American 
Soctery, the Association of 


been 


Professional Engineers of Ontario, as 


well as being active in many societies 
devoted to engineering and other tech- 
United 


nieal processes, in Canada, the 


States, England and Switzerland 


Mathey Promoted 


H. C. Mathey has been promoted to 
charge of Sales of 
Corp Mr 


a graduate of Lafayette Col 


Vice-President in 
the Liquid 
Mathes 
lege, has been with Liquid Carbonic for 
During that time he has 


wide experience in the com 


Carbonic 


thirty vears 
had very 
pany 's Compressed Gas Divisions 

Prior to assuming his new duties 


Mr. Mathey was Vice-President in 
charge of the Pacific Coast Operations, 


Brandt Joins Precision Welder 


The appointment of Frank Brandt as 
exclusive representative in New England 
Precision Welder and 
Flexepress Corp. of Cincinnati, Ohio, 
Mr. Brandt will be assisted in Connecti- 
eut by Robert FE. Browne who has been 


is announced by 


in New England for Precision for four 


yeurs 


Frank Brandt 


Mr. Brandt was Chief 
ind Sales Manager 
for Thomson Electric Welder Co 

Past Chairman and Director of the 
Boston Section of the American 


former! 


Electrical ngineer 


ING Soctery, Mr. Brandt has been a 


Pr rasonnet 


member of numerous national com 
mittees of AWS as well as the Weld 
ing Research Council Sub-Committee 
Klectric Welding Committee of the 
American Institute of Electrical En 
and Resistance Welder Manu 
facturers Assn. Technical Committees 
in joint work with NEMA, JIC and 
Military Specifications 

Mr. Brandt's office is located at 56 
Jasper, Saugus, Mass 


gineers 


Keller Appointed 
Chief Engineer 


The appointment of Robert G. Kelle: 
as chief engineer has been announced 
by the Machine Division of The Lewis 
Welding & Engineering Corp., Bedford 
Ohio 

A graduate of Case Institute of 
Technology, Mr. Keller will 
charge of an integrated engineering «le 


be 


partment responsible for design and « 
velopment work on Lewis proprieta: 
machines special machinery and auto 


mation equipment 


BOUND VOLUMES OF 
1955 JOURNAL 
NOW AVAILABLE 


Bound Volumes of Tur 
JourNnaAL for the vear 1955 are 


available in black imitation 


leather covers, together with a 
comprehensive subject and auth 
ors index, Price $15, ineluding 
postage 

This volume, comprising « total 
of 1260 pages in the JourNat! 
and an additional 624 pages in the 
Welding Research Supplement, rep 
resents a veritable encyclopedia 
of information in the welding 
field. Copies may be ordered 
through the American WELDING 
Society, 33 W. 39th St., New 


York 18, N. Y. 
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another Vickers FIRST 
for better welding 


Controlare OC Welder 


1 Engineered for dependabie, 
long lasting service. 


at 


2 Covers wide range of weid- 
ing jobs. 


3 Excellent in its performance 
on many critical or hard-to- 


weld jobs. 
Maintains good arc Can bend the "Ty Gives complete 
stability through the volt-ampere | @utemaric arc 
complete current ve fo meet \| control in any 
range from extremely the particular welding position. 


low to extremely 
high without range 
switches. 


| welding job 
being done. ra 


Can strike on orc Exclusive, Exclusive dual 

without the use of patented remote control 

high frequency when Magnetic equipment available 

using inert gas and Amplifier provides close 

tungsten at extremely combines fine control of 

low currents. control with complete current 
ruggedness and and voltage 
durability. range. 


WRITE TODAY for complete information and literature on these and other items of 
versatility such as low spatter performance on special electrodes, etc. 


Some territories open for qualified dealers. Write for details. 


VICKERS INCORPORATED a unit of Sperry Rand Corporation 
1853 LOCUST STREET © SAINT LOUIS 3 MISSOURI 
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N EWS of The Industry 


Independent Distributors 
to Meet in San Diego 


The Annual Meeting of the Inde- 
pendent Welding Distributors Assn. 
Ine., will be held on June 2ist and 22nd 
in Ban Diego, Calif. Members and thei: 
families will stay at the Kona Kai Club 
in San Diego 

New business for the coming year will 
be discussed as well as the election of 
new officers 

Hosts for this meeting are the Bailey 
Equipment Co, and the Pacifie Acety- 
lene Co., both of San Diego, Calif 


RWMA Members Report 
Continued Record Business 


The monthly statistical information 
compiled by the Resistance Welder 
Manufacturers 
substantial increases in the recently 
tabulated March data 

For the third consecutive month, 


again indicates 


new orders obtained by members ex- 
ceeded 5! million New 
for the first three months of 1956 when 


business 


compared with the same period last 
year, shows an outstanding gain of 
116% 

Shipments during the same three 
months reflect an increase of 24% over 
the first quarter of 1955. The nearly 
$4 million in shipments in March repre- 
sents a record volume in the many years 
of Association reports 

Members of RWMA also report an 
all-time record backlog of orders on 
hand at the end of March of con- 
siderably in excess of $20 million, 


Ampco Metal Appoints 
Distributors 


Several new distributors have been 
appointed by the Resistance Welding 
Department of Ampco Metal, Ine 
Milwaukee, Wis. They are: Keenan 
Welding Supplies Co., Ine PrP. O 
Box 1927, Albany, Ga.; Metz Welding 
Supply Co., 1500 W. Hopkins St., 
Milwaukee, Wis.; Miami Welding Sup- 
ply, Ine., 3016 N. Miami Ave., Miami 
37, Fla.; Frank Brandt, 56 Jasper St., 
Saugus, Mass.; Moehlenpah Mngineer- 
ing Ine SOL Garver Bldg Des 
Moines, lowa 

The new distributors will handle the 
Ampeo-Weld line of electrodes and ac- 


CORSOTICS, 


Fusion Engineering Expands 


Production of paste solders and 
brazing alloys is expected to be in- 
creased by 35% in the new plant com- 
pleted by Fusion Engineering at 17921 


Roseland Ave., Kast Cleveland, Ohio 


The greater production facilities are 
designed to enable the development of 
new paste alloys beyond those already 
Keach 
paste alloy, a chemical blend of solder, 
flux, cleaning and tinning agent, is 
designed to be placed in the joint area 
Brazing or soldering 


serving specifie requirements 


during assembly 
can then proceed automatically 


Steel Industry's “Birthplace” 
Open for Season 


The Saugus Lronworks Restoration, 
300-year-old 
iron and steel industry, opened its 1956 
tourist season on Tuesday, April 17th. 

Rebuilt in a picturesque setting along 
the banks of the winding Saugus River, 
the colonial ironworks is located just 
east of U.S. Route 1, 10 miles north of 
Boston. Last season, 17,500 persons 
coming from every state and 13 foreign 


birthplace” of America’s 


countries visited this shrine to one of 
America’s great industries 

Although built more than 130 years 
before the American Revolution, the 
original Saugus Lronworks was a mod- 
ern plant for its time and was con- 
sidered the industrial wonder of the day. 
Operating from about 1646 to 1670 the 
pioneer ironworks produced much of 
the iron needed for a fast growing 
eountry. 

The Saugus Lronworks was rebuilt in 
1954 by the American iron and steel 
industry to dramatize the historical and 
educational significance of the pioneer 
plant. More than $1,500,000 went into 
the research and reconstruction to make 
the ironworks an authentic reprodue- 
tion of the original. 

entering the gates of the Restoration 
today, the visitor sees the ironworks 


News of the Industry 


just as it appeared in 1650. High on a 
hill framed against the sky stands the 
[ronmaster’s House furnished 


many 


quaint 
with period 
priceless antiques. A few steps from 
the house is the ironworks’ 
where relies unearthed by the archeo- 


pieces including 


museum 


logical crew during the excavations are 
on permanent display Also in the 
museum are colorful exhibits tracing 
the growth of our iron and steel in- 
dustry from the Saugus [ronworks. 

On the banks of the Saugus River is 
the ironworks itself, recreated in every 
detail. Key structure is the stone blast 
furnace built with many of the stones 
used in the original furnace Nearby 
is the forge building where cast-iron 
bars from the furnace were reheated 
and refined into wrought iron. A short 
distance away is the rolling and slitting 
mill where wrought iron bars were 
rolled into “flats” or eut into rods 
which were bought by local farmers 
and blacksmiths for making nails. A 
few yards from the slitting mill is a ware 


COMING 
EVENTS 


1 Calendar of Welding Activity 
AWS National Meetings 
1956 Fall Meeting 
Oct. 8-12, Cleveland Hotel, Cleve- 
land, Ohio 
IWDA 


June 21-22, 
Diego, Calif. 


Annual Meeting, San 


NWSA Zone Meetings 
Sept. 20-21, Hotel Statler, New York 
City 
Sept. 24-25, Hotel LaSalle, Chicago, 


National Metals Exposition 


Thirty-eighth National 
Metal Exposition and Congress 
Cleveland Public Auditorium 
Cleveland, Ohio 


Oct. 8-12, 
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house and a wharf where boats would quarters at 141 N. Logan St., Elyria 37th Ave., Oakland, where it will be 
load the iron for shipment to Boston, to Oh where improved facilities wi operated a 1 manufacturing sub 
colonies Llong the coust and to overseas hetts the firm s i the name M & T Welding 
customers t ties (jasflux ( vas formerl le Products Corp 

Although no iron is made today at the eated in Mansfield, Ohi The onstant oltage welding ma 
Saugus Lronworks Restoration much of hime trom Ciienn b M & T 
the tronworks operative. making it a ire used as the powes ource in semi 
favorite subject for visiting photog M & T Acquires Glenn Co. wutomatic and automatic welding pro 
raphers. Water rushes along wooden PRS neluding inert ga ubmerged 
troughs to turn the plant’s seven water \ inother step in its current eX ive and metalhe as 
Wheels which in turn operate massive pansion progran Metal & Thermit Offic f the me formed M & J 
leather bellow the giant forge hammer Corp. has acquired the Glenn Co,, Oak Welding Product Cor} ure i | 
ind the complex rolling and slitting land, Calif., make f constant voltage Marti president: G. G. Glenn, bk. I 
machinery. Smoke rising from the tron powe Ure? velding wire feeding ce Anite n and J. L. Oberg ICO-Presi 
works’ chimnevs lends added realism vices and other product Phe busine dent ee lor ecret and ¢ 


to the Scere 
The Saugu Ironworks Restoration 


will be oper rom & \I to 4 PN 


lath except Mondays, from Ap 
through No 30. 1956 
cents for adults, 25 cent 
for childres Trained guides explan 
how the ironwork operated and answet 
ito quest 


loseply BRB. Lvor of Jerse Weld 


Supp nfhield J 
nounces the juisition of the Br 
With vel New in 
N. The tte vil ontinue to o 
erate under the 


Mr. Lvor member of the 
AwericaNn WELDING SOCIETY 


Nelson Appoints Distributor 


The appointment of the Tulsa Weld 
ing Supply Co., 2435 independence 
St.. as distributor in the Tulsa area for 
the Nelson Stud Welding Division 
Gregory Industri Ine., Lorain, Ohto 


has been announced by the latter com 


Stud welding gun Nelwelder gen 
erators and portable battery sources will 
be available for purchase or rental 


through Tulsa Welding Supp! 


Meco Appoints May 


Modern Engineering Co., St. Louts 
Mo wmnounces the appomtment of 
David D. May as Factory Sales Repre- 
sentative for its Meco Ox Acetviene 
Welding and Cutting Apparatus Di- 


VIStons 


Mr Ma will contact distributors in 


the South Central States and vill 


make his headquarters in Memphis, 


Tenn q 
MODERN ENGINEERING COMPANY 


Gasfiux Relocates 
The Gasflux Co. announces that it 
has moved its plant, general ofhces and 


principal sale office to new and large 


June 1956 Vews of the Industry 
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Flame Cut-off Machine 
\ new 


been announced by Speedi-Burn Prod 
uctea Co Ine 
the machine performs straight cut-off 


flame cut-off machine has 
Versatile in operation 


and beveling operations on medium- 
and large-diameter bar stock and pipe 


SPEED! 
BURN 


the torch 
and in operation 


For pipe cut-off operations 
is mounted racially 
describes a complete revolution about 
the work For bar stock cutting, a 
secant’ action of the torch is used, with 
the torch head describing only part of a 
revolution 

For further information on this new 
flame cutting 
Speedi-Burn Products Co., Ine., 534 
Linden St., West Hempstead, N. Y 


equipment, write to 


Build-Up Electrode 


A foundation material for building up 
carbon steel parts preliminary to hard 
facing is now available in a low-cost 
build-up electrode, The new electrode 
is alloyed to resist plastic deformation, 
upset and overroll 

According to its manufacturer, All- 
State Welding Alloys Co., Ine., 249-55 
Ferris Ave., White Plains, N. Y., a-e or 
d-e deposits from the electrode exhibit 
30 Rockwell C hardness and cannot be 
machined or forged unless preheated to 
100° F or red heat, respectively 

Name of the new electrode is Roll 
Matrix. 
but is not classed as a hard-surfacing 
rod. It is made for application as the 


It is inherently wear resistant 


first step in retreading carbon steel 
parts which have become excessively 
worn 

Steels containing 0.35 to 0.90% 
carbon, including those alloyed with 
chromium, nickel, molybdenum, ete., 
can be rebuilt 

Complete details may be had by writ- 
ing directly to the manufacturer. 


630 


Pipe Cutter 


Introduction of a completely portable 
flame cutting and pipe beveling ma- 
chine for small-diameter pipe (1 to 
1 in.) has been announced by the H & 
M Pipe Beveling Machine Co, of 
Tulsa, Okla The new unit is ex- 
pected to have wide application im 
many new industries, especially where 
the fabrication and use of small-diam 


eter piping is an important factor. The 


smatier machine is constructed on the 
same design principles as larger H & 
M models, and patents have been ap- 
phed for on certain features. 

According to the manufacturer 
changing the unit from one size of pipe 
to another is a matter merely of replac- 
ing precision-made adapters, properly 
identified for the various pipe sizes 
The change from the smallest to the 
largest pipe size can be made in a mat- 
ter of seconds. Any plain-barrel ma- 
chine cutting torch may be used with 
the unit. 

For complete details, write directly 
to the company at the above address, 


Lightweight Electrode Holder 


A new, lightweight are welding 
electrode holder has been announced 
by Tweco Products, Inc., of Wichita, 
Kan. Called the No. AL-300 Tweco- 
tong, the new holder has a body and 
upper lever made of high conductivity 
aluminum forgings. The new holder 
weighs just 13'/, oz which is a reduc- 
tion in weight of about 50°) under con- 
ventional holders made of copper cast- 
ings. 

According to the manufacturer, the 
forging of the metal parts gives the 
holder 


creases the conductivity to a point where 


high-tensile strength and in- 
castings. Both 


it surpasses coppel 


New Products 


NEW PRODUCTS 


the upper and lower replaceable jaws 
of the holder are made of pure copper 
and are cadmium plated to resist col 
rosion and to prevent weld spatte: 
sticking to the jaws. All parts of the 
holder ure replaceable, 

The welding cable is easily attached 
to the holder by baring the cable end 
and inserting it in the reamed hole in 
the holder body. 
Allen screw holds the cable securely in 


One large ball point 


place and makes an excellent electrical 
connection, The holder can be in- 
stalled on a cable in less than two 
minutes. 

Complete details may be had by 
writing directly to Tweceo Products, 
Inc., P. O. Box 666, Wichita 1, Kan. 


Solder Microforms 


A series of solder microforms, with 
rare metal elements that range in purit 
to 99.999 plus, has been introduced by 
the Anchor Metal Co., Ine., 244 Boe 
rum St., Brooklyn 6, N. ¥ 

These solder elements include indium 
gallium, selenium, tellurim, gold, plats 
num, silver, aluminum, arsenic, anti 
mony, bismuth, cadmium, copper, tin 
zine and lead 

For complete details, write direct! 
to the company. 


Nickel-Aluminum Bronze 
Spooled Wire 


Ampco-Trode 46 is a new, patented 
nickel-aluminum bronze electrode ot 
special composition for the welding o! 
nickel-aluminum bronze cast ship pro 
pellers and turbine runners in spooled 
form for use with the mert-gas con 
sumable-electrode process. 

It is available in 0.045, 
'/, in. diam sizes on either 


and 
spools or rims for inert-gas metal-ar 
welding. It can also be supplied as 
coated electrodes for metal-arc, coated 
36-in. filler rods for carbon-are ind 
36-in. bare filler rods for inert-gas 
tungsten-are welding. 

For additional information, write to 


Ampco Metal, Inc., Milwaukee 46, Wis 
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Arc Welder Line 

An expanded ind improved 
surewelad il velders has ist 
innounced | the National Cvlinee 
(jas Co | 

“MA 

Included in the line—numbering 10 
different und OS models are 
i~« welders, d-c rectifier welders i 
mert arc welde! combination ae, 
welders portable en 
d-c welders 

NCG will also offer a complete line 
ot automati ontrol unit remot on 
trol devices vitches, high-frequen 
units, water-coolant me hanism ind 
other accessor vhich. according to th 
compan permit modification 
basi velder nstallation te fit 
tually any specialized welding require 
ment. 

Complete catalog information on the 
new Surewe d ime ot ar velder ind 
accessories | ivailable from National 
Cylinder Gas Co., 840 N. Michigan 
Ave.. Chicago Il 
Spot and Projection Welder 


Sciak\ Bro 915 W 


st Chicago, Il unnounce the me 
designs of tandard il perated 
press-ty pe pot welder SPT 1 nd 


projection welder (EPT | With the Write for 
exception of the wtual welder applica FREE 1956 
catalog 
today 


CcCADDWT 


ARC WELDING ACCESSORY DIV. 


Erico Products, inc. 


2O70 E. Gist Piace ‘ Cilevetand 3, Onio 


' IN CANADA. ERICO INCORPORATED, 3571 Dundas St, West, Toronto 9, Ontario 


JuNE 1956 New Producta 
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With Pureco CO», one man efficiently welds over 100 units per hour. 
The Walker-Michigan Company, Jackson, Michigan (a division of the Walker 
Manufacturing Company of Wisconsin), prominent metal fabricators, 
employ this shielding gas to produce economical welds more rapidly. 


Low cost inert gas shield! 


For certain welding operations CO, is proving Industrial uses. Your Pureco salesman is pre- 
an ideal inert gas shield —economically and pared to give you the service you need to put i 
productively. CO. to work for you profitably. He is at your 

Pure Carbonic Company supplies CO, in all disposal. Select the Pureco depot nearest you i 
forms — gas, liquid, solid — for hundreds of from the list on the opposite page. 


Pure Carbonic Company 


A Division of Air Reduction Company, Incorporated 


General Offices: 150 East 42nd Street, New York 17, N. Y. 


PURECO 
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from these 
convenient 
distribution points 


ALABAMA 
BIRMINGHAM—Phone: 53-1626 
MOBILE—Phone: Hemiock 3-281! 
MONTGOMERY —Phone 6868 

ARKANSAS 
LITTLE ROCK—Phone: Fronklin 4-8550 

CALIFORNIA 
BERKELEY —Phone: Landscape 6-2155 
FRESNO—Phone: 2.5222 
LOS ANGELES—Phone: ADams 1-936! 
SAN DIEGO—Phone. Belmont 9-655 

CONNECTICUT 
NEW HAVEN—Phone: Spruce 7-4436, 7 

FLORIDA 
JACKSONVILLE—Phone: Evergreen 7-7425 
TAMPA—Phone, 2.0304 

GEORGIA 
ATLANTA—Phone: Dixie 240! 

ILLINOIS 
CHICAGO—Phone; Wabosh 2.8503 
PEORIA—Phone: Peoria 7.4113 
SPRINGFIELD—Phone, 3.6161 

INDIANA 
FORT WAYNE—Phone: Anthony 
INDIANAPOLIS—Phone. Melrose 

IOWA 
DES MOINES—Phone: 2-0449 

KANSAS 
KANSAS CITY —Phone: Grand 6705 
WICHITA—Phone: Amherst 2.8965 

KENTUCKY 
LOUISVILLE—Phone: Wabosh 7274 

LOUISIANA 
BATON ROUGE—Phone: 4.3928 
NEW ORLEANS~—Phone, Cedar 729! 

MARYLAND 
BALTIMORE —Phone: Broodway 4402 

MASSACHUSETTS 
CAMBRIDGE —Phone: Kirkiand 7.6044 

MICHIGAN 
DETROIT—Phone: Tashmoo 6.621( 

MINNESOTA 
AUSTIN—Phone, 238 
ST. PAUL —Phone 

MISSISSIPPI 
JACKSON—Phone: 4.4838 

KANSAS CITY—Phone: Grand 6705 
ST. LOUIS—Phone, Chestnut |-2244 

NEW JERSEY 
DEEPWATER—Phone: Pennsgrove 2903 
NEWARK—Phone: Bigelow 2.0400, Rector 2.4380 

NEW YORK 
ALBANY —Phone, 8.2719 
NEW YORK—Phone: Bryant 9.1147 
NIAGARA FALLS—Phone, 4.2421 

NORTH CAROLINA 
CHARLOTTE—Phone: Edison 3.6123 

OHIO 

AKRON —Phone, 5658 
CINCINNATI! —Phone: Mulberry 4793 
CLEVELAND—Phone: Olympic 1.6520 
COLUMBUS—Phone, Capito! 4.9624 
LIMA—Phone: Lima 4-651! 

OREGON 

PORTLAND—Phone: Broadway 
PENNSYLVANIA 
ERIE—Phone: 2.3750 
HARRISBURG — Phone 
PHILADELPHIA—Pho 
PITTSBURGH — Phor 
READING —Phone 
SCRANTON — Phone 

TENNESSEE 
KNOXVILLE—Phone 
MEMPHIS — Phone 
NASHVILLE —Phon 

TEXAS 
DALLAS—Phone: Riverside 6084 
VIRGINIA 
RICHMOND —Phone: Richmond 5.69399 
WASHINGTON 
SEATTLE—Phone: ott 8252 
WEST VIRGINIA 
CHARLESTON—Phone: 3.1677 
HUNTINGITON—Phone, 3.7144 

WISCONSIN 

MILWAUKEE—Phone, Broodwoay 3.6714 
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throat dept! 

12 in 


SPT 1 and EPT 2 are designed 

wide inge of mild steel 

indd «soother 

ial standard 

orm complete niormation about 

SPT | and EPI te Publie Re a. dur, nicl neonel and 
lations, Dept. M-9 he Chicago ad 

dress, requesting Bull 1 bbe or il tre | j new 

veld un ri 

Automatic Inert-Arc Welding for dee i ure welding with argon 

ture 

mont 

Equ p in used lor 

Airco Heli 

veld Bumble 


idapting 


Air Reduetion 


iutomatic weld 
the holder 
tart the are i m ihout thus 
intamed con ree iv | be ob 
| ing duction Sales 
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SWITCHED TO A-S No. 13 


Company Processing Sugar Beets 
itched to Nickel-Silver 


Wear-Resisting Build- 
4.74 more for 100 tbh. of Nickel-Silver seed $1450.40 in 
ncident to repair of this one spindle They repeated on & spindles 


No 14 Nickel-Silver Build-up Rod now heir standard tor 


retreading.** 


ALL-STATE No. 13 is 
Famous for Savings! 


Details on request 


Ask for Buyers Guide. This is 
book full of product solutions 


to metaiwerking problems 


WALL CHART TO HELP YOU 
SELECT BEST FOR JOB 
FROM 86 ALL-STATE PRODUCTS 


of the 


Paper 


Ask your A-S Distributor for Copies. He'll also give 
you same data in a folder to fit 3 ring binder. 
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Abrasive Wheels 


A booklet telling the story behind 
Lay State’s new Electronic Formula 
tion process is now available. Send 
for your free cops directly to Bay 
State Abrasive Products Co., Westboro 
Ma 


Brazing News 


The availability of the latest issue 


of their Bulletin Low-Temperature Braz 
ing News is announced by Handy & 
Harman, 82 Fulton St., New York 3S 
N.Y A free copy of Bulletin 72 mas 


he had by writing to the above address 


Gas Manufacture 


Single and double-reetifieations 
vlants for the production of oxygen or 
nitrogen in gaseous or liquid form are 
described in a 20-page catalog just 
ixsued by Superior Air Products Co 
of Newark Liquid air plants and 
acetylene plants are also illustrated and 
Production data and flow 
diagrams are included for each type of 


ribed 


plant 

For a copy ol Supairco write to 
Superior Air Products Co., 132 Mal- 
vern St., Newark 5, N. J 


Ampco Welding News 


The first quarter issue of the Ampco 
Welding News was recently released by 
Ampeo Metal, [ne 

The feature article in this issue de 
scribes the use of Ampeco-Trode 300 
electrodes and the metal are process in 
overlaying crimping rolls used in the 
forming of couplers and sprinkler out 
lets 

Free copies of this issue can be ob 
tained by writing Ampeo Metal, In 
1745 8. 38th St., Milwaukee, Wis 


Oxidizing Solution 


Krembs & Co. have prepared a leaflet 
on then Oxy-dyz-ene con 
centrated liquid oxidizing solution for 
oxidizing brass, copper, silver, ete 

Complete instructions are given for 
treating the various metals to produce 
different colors 

A venerous sample will also be sent to 
those who request it by writing to 
Krembs & Co., 660 W. Ohio St., Chi 
eago 10, 
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Resistance Welders 


Precision Welder & Flexopress Corp 
has published a new six-page bulletin 
covering its complete line of resistance 
welders. In addition to its standard and 
semistandard line of resistance welders 
the bulletin describes Precision spe- 
cials, designed and tooled te solve 
specific and unusual production prob 
lems. Write for Bulletin G-100, Pre- 
cision Welder and Flexopress Corp 
Cincinnati, Ohio. 


Welding Accessories and 
Safety Equipment 


A new 48-page comprehensive catalog 
published by the Fibre-Metal Products 
Co. covers welding helmets, hand 
shields, electrede holders, a weld test- 
ing machine, face shields and screens 
leather and asbestos safety specialties 
gouules, filter and safety glass, welding 
cable and lugs chipping hammers, wire 
brushes. . .and many other welding and 
industrial safety products 

Additionally, a section of the catalog 
is devoted to suggestions as to the bene- 
ficial use of safety equipment 

This catalog (Catalog No. 24) may 
be obtained by writing the Fibre-Metal 
Products Co., Chester Pa 


Safety Booklet on 
Grinding Wheels 


A new 36-page booklet entitled 
Mounted Wheels” has been issued by 
the Grinding Wheel Institute This 
publication represents the first time 
that information on maximum operat- 
ing speeds for this ver important 
abrasive product has been ay tilable 
to the user of mounted wheels. Prior to 


Mounted Wheels’ 


booklet, an operator was required to 


issuance of the 


compute maximum operating speeds 
by using “‘eritical speed” information 
The eight easy-to-use “maximum speed” 
tables contained in the Mounted 
W heels”’ booklet are designed to Ine ili- 
tate user’s correct application. They 
will eliminate the confusion which oc- 
curred when speeds other than safe 
maximum operating were listed 

The book let contains rules lor sale 
and efficient operation and information 
on standard sizes of mounted wheels 
together with standard mandrel sizes 
applicable for each 
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Safety Hats and Caps 


The Fibre-Metal Products Co. offers 
Bulletin No, 45 describing Super 
Gard Safety Hats and Caps molded 
of thermosetting, Fiberglas-reinforced 
polyester resin. Their inner suspen 
sions are quick-form-fitting, resilient 
polyethylene material, with no metal! 
parts, quick-adjustable to any head 
size, according to the manufacturer 
Because of their “all plastic’ construs 
tion, only the leather sweatband ever 
needs to be replaced. 

SuperGards come in nine colors 
They meet Federal specification test» 
for impact, penetration, electrical re 
sistance, flammability, water absorp 
tion and remain fully resilient. Bulle 
tin No. 45 may be obtained by writing 
the Fibre-Metal Products Co., Chester 
Pa 


Booklet on All-Welded Yacht 


A 12-page booklet is available from 
Air Reduction which discusses thi 
building of an all-welded 96-ft American 
built motor yacht. The article, by 
LaMotte Grover, Welding Engineer 
Air Reduction Sales Co., and bk. H 
Holder, Welding Engineer, Ingalls Ship 
building Corp., appeared originally in 
Tue Weiping JOURNAL 

Structural design, construction fea 
tures, prefabrication, subassembly, shell 
plate and superstructure erection and 
welding are some of the main subject 
covered in the illustrated article 

A copy may be obtained by writing 
Air Reduction Sales Co., a division of 
Air Reduction Co., Inc., 60 42nd 
st New York 17, N. ¥ 


Weldability of Titanium 


The effects of alloying elements on 
the weldability of titanium sheet are 
described in a report of research for th 
Air Force just released to indust: 
through the Office of Technical Ser 
wes, Department of Commerce 

This fundamental study, the report 
states, should help to enlarge and clari 
the range of weldable titanium-allo 
COM positions At the same time, heat 
treatments that will restore ductulit 
after embrittlement by the welding 
cvyele are described in terms of the in 
dividual phase relationships 

The report, PB 121006 “Stud; 
effects of Alloying Elements on the 
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Versatil Dependable 


A” electrode fills a long-felt need 


Inco-Rop 

It joins many combinations of dissimilar alloys 
A” electrode to weld mild steel 
to for example. Or 405 to 304, Or Monel’ 
nie kel-coppe r alloy to 410. Or 347 to Inconel” nickel 
chromium alloy. 

With each combination, the 
luctile of \-ray 
ind mechanical pre perties usually equal or exceed 
those of the metal. What's more 


excellent in an position... spray 


| ae ‘) Rop 


and 


sistance 


weld is stron 


quality Corrosion 
hase operability 1s 
type are 

od slag remoy il, 

More 
welded 


such combinations have been 


with Inco-Rop 


than thirty 


successfully electrode 


Four convenient sizes handily packed. INCO-ROD 


electrode 
is supplied in 14-inch lengths in four diameters : and 


packed in 5-lb., 
NEMA color coded 


,-inch the inch is center grip tubular, 


asphalt-lined, protective containers 


a 
INCO Welding Products - electrodes, wires, fluxes 
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stainless 
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with this one versatile 
\ the or 
For weldin 
common allo 
\ wit 
allo 
lished, is con 


hetween ind im 


ind other t 


You Comma | 


trying many 


teels, low allo 


tantly coming 


other combinations... 


ferritic and austenitic 
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Inco-Rop 
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to ask about 
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The INTERNATIONAL NICKEL COMPANY, Inc. 


67 Wall Street 


N. ¥ 
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Weldability of Titanium Sheet,”’ by 
H. M. Myer, Armour Research Founda- 
tion for Wright Air Development 
Center, U. 3. Air Force, may be obtained 
from OTS, U. 8. Department of Com- 
Washington 25, price $4. It is 
dated June 1955 and contains 316 pages 


merce 


Tubing Data Folder 


engineers associated with the design 
of equipment involving the use of tub- 
ing at elevated temperatures and pres- 
tech- 


sures will be interested in a new 


nical data folder published by the 
Tubular Products Division of the 
Babcock & Wilcox Co. This folder 
gives the maximum allowable stress 


values (8) for ferrous pipe and tubing. 
Included are the values at various tem- 
peratures for a complete range of seam- 
lees and welded alloy and 
stainless tubing steels 
in the folder are the 
used in 
value in 
allowable 


carbon 

Also included 
formulas to be 
with the 


connection stress 
calculating the 
working Copies 
of the data card TDC- 
IDSA, can be obtained without charge 
through the company’s general sales 
offices located at Beaver Falls, Pa, 


pressures 


identified as 


Welding Data Book 


A new 140-page Pocket Data Book 
(T 18 2575) featuring simplified welding 
procedures for every base metal is now 
available free from Technical In- 
formation Service, Eutectic Welding 
Alloys Corp., 40-40 172nd St., Flushing 
5S, N.Y. The book covers 120 welding 
rods, electrodes and welding com- 
pounds 

The pocket-size Data Book is a guide 
to improved torch and metallic-arc 
welding, brazing and soldering. Useful 
“how-to-weld”’ information is given for 
fabrication, maintenance repair and 
salvage, overlaying for wear and 
rosion resistance and welding of dirty, 


Cor- 


rusted parts. 

Kutectic’s Pocket Data Book is also 
available from any of the Eutectic 
District k ngineers. 


Ultrasonic Systems and 
Applications 


The benefits which may be 
from ultrasonic techniques in cleaning 
and degreasing, electroplating, solder- 
ing, drilling and grinding operations 
are reported in new Bulletin MW.103 
just published by Acoustica Associates 


derived 


restore worn teeth 


TO FULL SIZE FASTER 


| 

1, TooTH 
Reg. U. S. Pat. Off 

CAST MANGANESE STEEL 


with TORCH 


92 RAROAD ave 


INDIVIDUAL SLIP-OVERS 


NEWARK, N WM 


© Minimize welding time. 
Plug welds through holes give extra . 
strength. 
® Sizes available to fit every worn 
tooth. 
* Easily attached with MANGA- 
NAL FLO-KOTE, SPECIAL 
TITE-KOTE or BARE weld- 


ing electrodes. 


NEAREST DISTRIBUTOR 
UPON REQUEST 


New Literature 


Check Now! 


Do you know the advantages you 


gain through AWS Membership? 


Why not investigate? 

Write AMERICAN WELDING 
SOCIETY, 33 West 30th Street, 
New York 18, N. Y 


Ine., Glenwood Landing, L. L., N. Y. 
Entitled, “Ultrasonic Barrier Broken 
by Low Cost Power Supply,”’ the 4- 


page, 2-color bulletin also describes 
various ultrasonic power supplies, trans- 
ducers and systems for small- and large- 
scale production requirements. 


A free copy may be obtained by writ- 


ing Acoustica Associates, Inc., Glen- 
wood Landing, L. L, N. Y 
Flame Machining 

The advantages of Cogmatic pre- 


cision flame machining are explained 
illustrated in a new booklet re- 
published by Seaman-Andwal! 
Milwaukee, Wis. This is a pat- 
ented for producing large 
sprockets and gears automatically, in- 
volving the precise control of a fast- 
cutting torch guided by special cams 
and change gears for contro] of tooth 
sizes and spacings. The ma- 
accurate to toler- 


and 
cently 
Corp., 
process 


shapes, 
chine is automatic, 
ances ranging from +0.007 in. on 
smaller sprockets to +0.015 in. on 
larger sprockets and gears. 

Copies of the new booklet are offered 
without charge by Seaman-Andwall 
Corp., Cogmatice Division, 305-A-2 
N, 25th St. Milwaukee |, Wis 


Resistance Welding Machine 


Sciaky Bros., Inc., 4915 W. 67th 
St., Chicago, IIL, introduces Bulletin 
335-1 completely describing the Sciak) 
type SPT | spot welder and the EPT | 
projection welder. Both of these ma 
chines are air operated, press type, pat 
ented three-phase, and 
cover a wide range of commercial weld 


designed to 


ing applications. 

This 
machines and 
dimensional drawings and illustrations 
The tooling required to convert the 
EPT | from projection to spot welding 
Machine data are tabu- 

kva throat 
capacities, electrode 


describes the 


fully 
is supplemented 


brochure 
with 


is also shown. 
lated to indicate 
depths, welding 


range 


forces, ete. 

For more complete information, write 
direct to the address 
Department L-8, for your free 
Bulletin 335-1. 


above Chicago 


copy ol 
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SPECIALIZED WELDING GUNS 
FROM ONE PROGRESSIVE 
STANDARDIZED MODEL 


Both Progressive guns in the above illustration have the same 
chassis—the difference is in the interchangeable cylinders, 
jaw extensions, electrode adapters, and tips 


Using Progressive's original Standardized Chassis and inter- 
changeable parts, job-specialized portable welding guns can 
be made for a fraction of the cost of specially-designed guns. 
Progressive has more portable guns in use than all other manu- 
facturers combined. For information on any type of Special or 
Standard Portable Gun—write to Progressive 
in care of Department G. 


The PROGRESSIVE 


915 OAKLAND AVE. «+ PONTIAC, MICHIGAN 
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Coimonoy 


INCREASES 


Extrusion 
Screw Life 


Tests revealed a tremendous increase in the service life 
of these Colmonoy hard-faced extrusion screws, as against 
the unprotected screws usually used. Orders for new 
replacements now specify Colmonoy hard-facing. 


Used for extruding plastic, these screws are made of age- 
hardening nickel-base alloy. This alloy is now readily 
hard-faced with little loss of hardness, using Colmonoy 
No. 6 gas rod and a new Colmonoy high temperature flux. 


The 60-inch screws have 
a .050° overlay of Col- 
monoy No. 6 finish 
Colmonoy hard- 
acing pays for itself in 
increased life very 
quickly on expensive 
parts such as these. 


To provide any metal part with longer life, investigate 
Colmonoy alloys and methods, They represent a com- 
plete line of wear resistant alloys and the most up-to-date 
in hard-facing techniques. 


Submit pert drawings and a description of the yw — 
wear encountered for a sp 
tien. Request Herd-Facing Manual Ne. 79. 


MARD-FACING ALLOYS 


BUFFALO CHICAGO HOUSTON LOS ANGELES 
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After other repairs failed, Braze Welding with 
Anaconda Rod restored this iron press crown 


When this 16-ton crown of a double-action pres 
first failed, it was re paired by electric arc-weld 
ing using a high-strength nonferrous cles tro 
This joint failed 

The Punch Press Re pan ( orpol ition of Fern 
dale. Mich.. cut out the old welds and braze 
welded all four of the cast-iron partitions in 
the crown, using a total of SOO por nds of 
AN~ACONDA-997 (Low Fuming) Bronze Weldin 
Rod. 

Its useful life extended, the pre is back in 
ictive service at the pl unt of a large tool and die 
firm in Detroit 

Aw~ACONDA-997 (Low Fuming) Bronze is a su- 


pe rior we Iding rod i! ed to jou OTi\ and mal 


le east won tec} and copper illo thre 
wcetvlene proc It broad line ol 
Anaconda Welding Rod that il¢ finding inere iS- 


ne ipplication produ tion and re we 
Anaconda Welding Rod ine old by dis- 
tributors of welding equipment ¢ erywhere 
See your Anaconda distributor or write The 
American Brass Company Waterbury 20, Con- 
vecticut. In Canada: Anaconda Amer Bra 
New Toronto, Ont 


ACONDA  wetvine 
ANAC ipDA 


Sold by distributors of welding equipment everywhere 
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Why Airco 78E electrodes 
were selected to weld blast furnace “R”’ 


I he Airco 7381 electrode answered all the 


A large eastern steel producer planned to build the 
giant blast furnace designated “R”. Welding — with 
its obvious advantages of speed and economy 
was naturally selected as the best method of con 
struction. 

But which electrode would best do the job 
These were the factors involved in making a deci 


) 


sion 

(1) Quality of weld deposit Welds had to be leak 
proof to contain the 15 Ib. psi pressure in the vessel 
(2) High ductility and tensile strength were of prime 
consideration. (3) An all-position electrode was 
absolutely essential 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND... 


Air REDUCTION SALES COMPANY ter 


qualifications. Therefore, it was the logical chon 
A total of 13.500 pounds of Airco 78E electrod 
were used to weld the structure 

In building a blast furnace or rebuilding an 
engine housing Airco’s Electrode Pocket Grund 
can help you take the guess work out of 
the right electrode for the job. This 44-page booklet 


pplication 


Criptions, apy 


contains neatly condensed de 


ind procedures plus chart and gt iphs yy ust 


the complete Airco line of electrodes 
it's free. Write Airco, at the addre od 
below. Request Catalog 1318 9 
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On the west coast 
Air Reduction Pacific Company 
Internationally 


mpany Interr 


In Cut 


A division of Air Reduction Company, Incorporated, New York 17, N.Y. Cut “4 Air Products 


Offices and declers in 
most princioe! cities 


Products of the divisions of Air Reduction Company, Incorporated, inctude: AIRCO — 
medical goses ond hospitol 


corbon dioxide, tiquid-solid ( * OHIO 
COLTON — polyviny! acetotes, alcohols. and other synthetic resins 


adustrial gases, welding and cutting equipment, ond acetyleni« 


In Canada 
Air Reduction Car 


chemi« * PURPECO 


eavioment * NATIONAL CARBIDE — pipeline ocetyiene and co m carbide 


: 

—(AIRCO) 

<3 Corpe ration 
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